hird 


Reco. No. M. 2799 


Made by Carl Zeiss, Oberkochen, Germany. 


a For precise measurements from 200 my in the ultraviolet to 1000 mp in the near infrared 
- region with high spectral resolution. Write for illustrated literature. 

Sole Agents 
<< ADAIR, DUTT & CO. (India) Private LTD. 


SPECTROPHOTOMETER 
Mains-operated Model PMQ |! | 
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BAUSCH & LOMB 
PETROGRAPHIC MICROSCOPE 


Designed for advanced research, Model LC is fitted with improved 
prism polarizer and analyzer, Centering focussable Bertrand Lens, and has 
ample clearance between stage and objective to take Federoff 5-axes Uni- 
versal Stage. Besides Quartz wedge, quarter wave and full wave plates, 
accessories are available for Birefringence measurement and for reflected 
light. 


Made by: 
BAUSCH & LOMB OPTICAL CO. 
ROCHESTER N.Y., U.S.A. 
Sole Agents: 


MARTIN & HARRIS (PRIVATE) LTD. 


(SCIENTIFIC DEPARTMENT) 
Savoy CHAMBERS, WALLACE STREET, BOMBAY 1 
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* The most COMPLETE 
Microscope so far 
made 


* Ideal for QUALITY 
PRECISION 
& VARIETY 


RAJ-DER-KAR & CO. 


COMMISSARIATE BUILDING, HORNBY ROAD 
BOMBAY.-1 


Telephone: 26-2304 Telegram : TECHLAB 


The M 20 Microscope with few of its attachments. 
Fig. 1: With Micro Camera and Binocular Tube; Our Sub-Agents: ' 


With Necopleces Filte: Exchanger, VULCAN TRADING ’Co., (P) LTD. 
etc. ; 38-C Mount Read 


Fig. 4: Built-in Illuminator for Kohler Illumination. MADRAS-6 
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GAS PLANTS 


FOR LABORATORY, INDUSTRY & KITCHEN 


Over 600 Installations all over the Country & Abroad. 


GANSONS (PRIVATE) LTD. 


Post Box No. 5576, BOMBAY 14 


Also makers of : 
mas Superior LAB. Fittings and Accessories, ¢.g., Burners, Stills, Baths, Ovens, Nuclear 
7 Physics Equipments, Stainless Steel Fabrications for Pharmaceutical & Chemical 
Industries, etc., etc. 
READY STOCK 


THERMOCOUPLES 


* RARE & BASE METAL * ANGLE TYPE 
FOR SALT BATH FURNACE 


PYROMETERS 
* SURFACE PATTERN * WALL PATTERN 
* BENCH MODEL * OPTICAL 
INDICATORS & 
COMPENSATING CABLES 


For further details please contact : 


LABORATORY FURNISHERS 


DHUN MANSION, VINCENT ROAD, DADAR, BOMBAY 14 
PHONE: 62761 
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CRAF 


A SYMBOL OF QUALITY AND SERVICE 


LABORATORY, RESEARCH & PROCESS CONTROL EQUIPMENT 


CRAFTSMAN PRECISION BUILT 


Sensitive ! Accurate !! 


Available 
EX-STOCK 


FLUORI-COLORIMETER 


% Photoelectric Colorimeter nine different models. 

Photoelectric Filter Spectro-Photometers four models. 

Photoelectric Flame Photometer one model. 

Polarograph, Karl Fischer and Potentiometric Titration Unit with 
Automatic Burettes. 

Thermocouples, Pyrometers and Controllers. 

Thermostats, Relays, Water and Oil Baths, Incubators, Ovens and 
Furnaces. 

Laboratory Utility tems, Hardware and Shakers. 


We Stock: 
Cambridge pH-meter, Pyrometers and Thermocouples. 


ASK FOR DETAILED INDEX: 


CRAFTSMAN ELECTRONIC CORPN. crivate) LTD. 


Laboratory, Factory & Office 


SETHNA HALL, NESBIT ROAD, MAZAGAON, BOMBAY 10 
Phone : 42346 
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ZEISS 
° 
° 
A new and modernised version of s 


the world's first 
ABBE-REFRACTOMETER 


with interchangeable prisms and 
divided glass scale showing: 


Refractive index valves: 


1-3 to 1-7; Accuracy + 0-000 1/2 
Dry solids percentage : 


O to 85%; Accuracy + 0-1% 


° 
° 
| 
TENA | 


VEB CARL ZEISS JENA 


Sole Agents in India: 


| GORDHANDAS DESAI PRIVATE LTD. 


SIR PHEROZSHAH MEHTA ROAD, BOMBAY 1 


Branches : 
P-7, MISSION ROW EXTENSION 4/2B, ASAF ALi ROAD 22, LINGH! CHETTY STREET 
NEW DELHI MADRAS 1 


CALCUTTA 1 


CURR. SCI., JUNE 1958 


| 
0000 
| 
| 
it 
| 
| 
— | | 
aS | = 
bs 
| 


A simple aid for microscopy . . . an essential one 

in all laboratories, Whatman Bibulous Paper can now 
be bought in a most convenient form for 

drying microscope slides, cover slips etc. 

Booklets containing 50 perforated “‘tear-off sheets 
are available from your usual Whatman stockist. 


H. REEVE ANGEL & CO. LTD 
9 BRIDEWELL PLACE, LONDON, EC4 
also at $2 Duane Street, New York 7 


sole distributors of 


WHATMAN FILTER PAPERS | 


Manujacturers W. & R. Balsion Lid 


Whatman Bibulous Paper 
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ORGANIC CHEMISTRY 
9th Revised Editicn 

By P. B. SARKAR, D.Sc., F.N.I. 
Director of Technological Research, 

Indian Central Jute Committee 

First Published 1942 9th Ed. 1957 
vit+490 P. 84x54 Rs. 8 
| “The book is excellent and the best for 
B.Sc. students.” 


Pror. M. S. KAPALI 
St. Xavier’s College, Palayamkottai 


INTERMEDIATE PHYSICS 
By N. N. BASU & J. CHATTERJEE 


16th Edition, 1956. In Two Vols. D/D Size 


| 
Lucid exposition, up-to-date information, 
| numerous worked out examples, all-India 
ij} examination questions, and neat diagrams 
i} are the features of this standard work. 
| Popular all over India. Covers all-India 


| University syllabuses. 
i] Rs. 6 Each Vol. 


|| ENGINEERING ECONOMICS 

By Pror. S. K. NANDI 
Indian Institute of Technology, Kharagpur 

WITH A FOREWORD BY 
Dr. J. C. GHOSH 
Member, Planning Commission 

Recommended as a Text-Book by Univer- 
sities, Engineering Colleges and Technologi- 
cal Institutions, Highly spoken of by eminent 
educationists. Rs. 8 


INTERMEDIATE 
CHEMISTRY 


By Pror. P. K. DUTT, M.Sc. 
Presidency College, Calcutta 


* | 6th Revised Edition, 1958, 550 pp. Rs. 6-25 
With Organic Chemistry Rs. 7-25 


A complete course, in lucid style, with up- 

j| to-date information. It fully covers the 
}/ all-India University and Higher Secondary 
School syllabuses, 


H. CHATTERJEE & 


A TEXT-BOOK OF HEAT 


(for Junior Students) 
8th Revised and Enlarged Edition 


By M.N. SAHA, D.Sc., F.R.S. 
AND 
B. N. SRIVASTAVA, D.Sc., F.N.I. 
Prof. of Physics, Indian Association for the 
Cultivation of Science, Calcutta 


It commands a monopoly sale as the best 
book on the subject and fully covers the 
syllabuses of Indian and Pakistan Univer- 
sities. Cloth Bound, Rs. 9 


ELEMENTARY 
PHYSICAL CHEMISTRY 
10th Revised Edition, 1956 


By SANTI R. PALIT, D.Sc., F.R.L.C., F.N.I. 
Prof. of Physical Chemistry, Indian 
Association for the Cultivation of Science 
Calcutta 


The book has been thoroughly revised and 
made up to date. It meets the requirements 
of Pass B.Sc. students of Indian and 
Pakistan Universities. Rs. 6-50 


INTERMEDIATE CALCULUS 


By K. C. BASAK, B.A. (Cantab.) 
Director of Economic Research 
Indian Central Jute Committee 

Lucid treatment, numerous worked out 


examples, covers all-India syllabus 
Rs. 2-50 


INORGANIC CHEMISTRY 


By P. RAY, M.A., F.N.I. 
Formerly Palit Prof. of Chemistry 
University College of Science, Calcutta 


An authoritative text on the subject 
covering the B.Sc. syllabuses of Indian and 
Pakistan Universities. The book is expected 
to excel all other publications and remove 
a long-felt want. Rs, 11 


CO. (PRIVATE) LTD. 


19, SHYAMA CHARAN DE STREET, CALCUTTA 12 
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PLANT PHYSIOLOGY 


Vol. 9 June 1958 


The Quantum Yield of Photosynthesis, R&. 
Emerson 


Physiology of Salt Tolerance, L. Bernstein and 
H. E. Hayward 


The Naturally-Occurring Auxins and Inhibitors, 
J. A. Bentley 


Destruction of Auxin, P. M. Ray 


Metabolism of Ascorbic Acid in Plants: Part I. 
Function, L. W. Mapson 


Physiology of the Tobacco Plant, R. A. Steinberg 
and T. C. Tso 


Mineral Nutrition of Tree Crops, W. Reuther, 
T. W. Embleton and W. W. Jones 


Physiology of the Fresh-Water Algz, R. W. 
Krauss 


The Metabolism of Amino Acids and Proteins 
in Plants, E. W. Yemm and B. E. .Folkes 


Auxin Uses in the Control of Flowering and 
Fruiting, A. C. Leopold 


Herbicides, E. K. Woodford, K. Holly, and C. C. 
McCready 


Morphogenesis in Lower Plants, L. F. Jaffe 
Postharvest Physiology of Fruits, R. Ulrich 
The Biogenesis of Flavonoids, L. Bogorad 


Cytochromes in Plants, L. Smith and B. Chance 
Approx. 508 pages 


EVIEW OF 


MEDICINE 


Vol. 9 May 1958 


—- Diseases (Bacterial), E. M. Yow and 
R. Leachman 
Fungal ‘Infections and Chemotherapy, W. D. 
Sutliff 
Infectious Diseases (Viruses), F. M. Burnet and 
E. L. French 
Diseases of the Gastrointestinal Tract, H. M. 
Pollard, R. J. Bolt, B. French. 
c Standart and 
and S. M. Fox, 3rd 
Diseases of the Aorta, S. H. Boyer, IV and 
rdiovascular Diseases (Surgicz1), O. C. Julian, 
W. S. Dye, and H. Jovid 
Diseases of the Kidney (Medical), H. D. Lauson 
ys om of the Kidney (Surgical), W. F. Lead- 
tter 
Hemostatic Disorders: Hemophilia and the 
oye Dseases, K. M. Brinkhous, 
D. Langdell and R. H. Wagner 
and Nutritiona] Deficiency Diseases, 
R. W. Vilter a J. J. Will 
Endocrinology, S. P. Asper, Jr. and E. H. 
Wilson, Jr. 
Allergy and Immunology: Autoimmunity in 
Disease, F. J. Dixon 
Neoplastic Diseases (Cancer), C. G. Zubrod, 
Diseases of the Nervous System, W. QO. Klingman 
Psychiatry, R. A. 
Drug Actions upon rain “ Psychopharma- 
cology,” J. D. French 
Clinical Evaluation of Drugs, L. Lasagna and 
P. Meier 
Diagnostic Radiology, F. J. Hodges 
of Radioactive Materials, H. Foreman 
Diseases of the Skin, A. L. Lorincz and S. 
Rothman 
Pediatrics, H. K. Faber, R. H. Alway, R. T. 
Gross, L. Luzzatti, J. J. Osborn, C. F. Piel 
and E. H. Senz 
Diseases of the a and Joints, W. Graham 
and R. Moo 
Plastic Homotransplartation, Con- 
genital Anomalies, Wound Healing, and Skin 
Storage, B. Cannen 
Dentistry, B. E. Gustafsson 
Laboratory Aids to Diagnosis and Therapy 
(Paper Chromatcgraphy and Electrophoresis), 


E. L. Durrum 
to Diagnosis and Therapy 
(Enzymes), H. Harper 


Soviet Medical Roe Some Recent Advances 
and Future Plans, 4. Shelokoy 


each $ 7.50 postpaid 


Annual Reviews, Inc., Grant Ave., Palo Alto, Calif, U.S.A. 
Maruzen Company, Limited, 6 Tori-Nichome Nibonbashi, Tokyo, JAPAN 
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Ex: MESSRS. BOSKAMP GERATE BAU, GERMANY 
ANTWEILER MICRO ELECTROPHORESIS APPARATUS 


for the fractionation of proteins and electrophoretic 
analysis of cerebro-spinal fluids, etc. 


This is a typical micro apparatus needing only 0°05 to 0-1 mi. of the sample to 
be analysed. The apparatus is compact and measurements can be made quickly. 


An important advantage of the apparatus is that the corcenirations of the different 
fractions are measured directly by means of an interferometer. The apparatus 
eliminates the cumbersome method and expensive apparatus required in other 
macro methods where the concentration gradient is obtained by Schlieren optical 
methods. 


lf desired, the Antweiler apparatus can be provided with an Schlieren optical 
control attachment using the philpot Svensson modification to observe and record 
the separation process photographically, 


SOLE AGENTS: 


TOSHNIWAL BROS. (PRIVATE) LTD. 


198, JAMSHEDJI TATA ROAD, BOMBAY 1 


BRANCHES: 
14 BI4, N.E.A. 9, BLACKER’S ROAD 172, DHARAMTALLA ST. 
UTTARI MARG MOUNT ROAD P.O. CALCUTTA 13 
NEW DELHI 5 MADRAS 2 
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HINDUSTAN ANTIBIOTICS (PRIVATE) LTD. 


(GOVERNMENT OF INDIA UNDERTAKING) 
PIMPRI (NEAR POONA) 


EMPLOYMENT NOTICE No. 5/58 


APPLICATIONS in the prescribed form are invited on or before 26th July, 1958 for 
the following posts from persons with minimum qualifications mentioned against each: 


(1) Senior Scientific Officer - Grade 1 Organic Chemistry Section (1 post). 
Scale: Rs. 600-40-1000-50/2-1 150. 
Qualifications; Ph.D. in Organic Chemistry with five years research experience 
and must be capable of organizing and carrying out research work on isolation, 
purification and chemical characterisation of antibiotics and mould metabolites. 


(2) Junior Scientific Officer - Mycology: (1 post) 
Scale : Rs. 275-25-500-EB-30-590. 
Qualifications: Doctorate in Science (Mycology) or M.Sc. in Mycology with 
adequate research experience and knowledge of moulds with reference to 
their identiiy, physiology and handling for antibiotic production. 


(3) Junior Scientific Officer - Microbiology: (1 post) 

Scale : Rs. 275-25-500-EB-30-590. 

Qualifications ; Doctorate in Science (Microbiology) or M.Sc. in Microbiology 
with adequate research experience and knowledge of microbiological assay 
methods for antibiotics and vitamins. 

Desirable : Experience in handling tissue cultures and embryonated eggs in 
virus work, 


(4) Technical Assistant - Mycology : (1 post) 
Scale: Rs, 160-10-330 
Qualifications : B.Sc. (Hons.) or M.Sc. with Mycology or plant pathology as 
special subject. Knowledge of fungi groups and seni them in research 
work on antibiotics. 


(5) Assistant Librarian : (1 post) 
Scale : Rs. 160-10-330. 
Qualifications ; A degree in Science and a Diploma or Degree in Library 
Science from a recognised institution preferably with knowledge of one European 
Language and experience of one or two years in a technical library. 


i (6) Junior Technical Assistants - Mycology : (2 posts) 
| Scale : Rs, 100-5-120-EB-8-200-10/2-220. 
Qualifications : B.Sc. in Botany or Agriculture preferably with knowledge of 
preparing and maintaining cultures. 


Age Limit : For the posts (1) to (5) 35 years and for the last post 30 years 
on 1-8-1958 relaxable in case of exceptionally well qualified 
and experienced candidates and others belonging to scheduled 
caste/tribes. 


Prescribed application forms are available with the Accounts Officer on payment 

of Re, 1/- by crossed Indian postal order drawn in favour of Hindustan Antibiotics 

. (Private) Limited, Pimpri, payable at Penicillin Factory Post Office accompanied by a self- 
addressed adequately stamped envelope. 


S. T. RAJA 
Managing Director 
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STUDY OF COSMIC RAYS WITH EARTH SATELLITES* 


LL last century science had but two sources 

from which it could obtain information on 
outer space, stars, nebulz and planets. The 
first source was light radiated by heavenly 
bodies, and the second was meteorites. They 
were the only heralds of outer space known 
to science, that came to Earth. Early 
in our century, scientists discovered that an 
endless stream of invisible and intangible rays 
was pouring down on the Earth from cosmic 
_space, and they were called cosmic rays. It 
was established that these rays were fluxes of 
electrically-charged particles possessing very 
high energy. Later it was found that the rays 
discovered are not strictly speaking cosmic 
rays, but arise in the Earth’s atmosphere under 
the action of particles which have really come 
from the interior of outer space and were 
called primary cosmic rays. Since the inter- 
action of primary rays and atmospheric mat- 
ter takes place at very great altitudes, scien- 
tists had to confine themselves for a long time 


atomic physics. 

The nature of the primary cosmic rays, their 
composition, that is the atomic particles of 
which they are composed, how they have been 
accelerated to tremendous energies, and, 
finally, where they originate, are of enormous 
interest for contemporary physics and astro- 
nomy. When the answer to these and many 
other questions relating to the nature 
mic rays has been found, science 
to throw light on a great many important 
problems of natural science required for 
understanding of the processes taking place 
the surface of stars and phenomena in inter- 
stellar space. 

Study of the primary cosmic rays helps to 
solve too, a number of geophysical problems, 
such as the investigation of structure of the 
outer parts of our planet’s magnetic field which 
are inaccessible to us. 

However, to study the primary cosmic rays, 
experiments have to be conducted in the upper 
atmosphere. Until recently, these experiments 
were conducted by taking up recording instru- 
ments in balloons or rockets, but the achieve- 
ments of Soviet science and engineering have 
made it possible to use an incomparably better 


* By L. Kurnosova and M. Fradkin of the Institute of 
Physical and Mathematical Sciences, US.S.R, 


means for the purpose, namely, artificial Earth 
satellites. 

The first study of cosmic rays under such 
conditions was made on Sputnik-2. Two par- 
ticle counters installed on the Sputnik made it 
possible to measure the full flux of cosmic rays 
at various altitudes above the Earth and over 
different areas of our planet. 

The main purpose of these experiments was 
to determine how the streams of rays differ 
from one another in different latitudes and how 
the stream changes in time, in other words, to 
study the so-called variations of cosmic-radia- 
tion intensity. 

A study of the variations is very important 
for understanding the nature of these rays and 
flux of particles emitted by the Sun, streams, 
which serve as the original cause of magnetic 
storms. on the Earth. 

It should be mentioned that fluctuations in 
the number of particles in the flux are found 
also on the Earth’s surface, but these are varia- 
tions of secondary radiation, very often depend- 
ing not on the changes in the stream of prim- 
ary particles, but on meteorological conditions, 
that is, how dense the atmosphere is at a par- 
ticular moment and hence also how many 
atoms happened to be in the way of the prim- 
ary rays. Besides, primary particles possessing 
low energy (it is their number which is sub- 
ject to the greatest fluctuations) produces prac- 
tically no “offspring”, that is, secondary rays 
which reach the Earth’s surface. 

What new data on cosmic rays have been 
obtained by means of the Sputnik? 

It has been established that between the 
altitude of the order of 200 kilometres (Sput- 
nik-2’s lowest altitude above the Earth) and 
the altitude of 700 kilometres the intensity of 
the stream of primary cosmic particles increases 
roughly 40%, while measurements made ear- 
lier by means of balloons and rockets showed 
that from an altitude of 40 kilometres and 
higher the intensity remains approximately 
constant. 

Is there any contradiction here or not? 

The increased number of particles at high 
altitudes can be thoroughly explained. There 
are two reasons for it. The stream of cosmic 
rays comes to the Earth uniformly from 
all around. However, since particles which 
possess even the highest energies cannot pene- 
trate the Earth, measurements near the surface 
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of the planet register only the rays which 
come from above. As the measuring instru- 
ment is taken up higher and higher, it leaves 
so to speak the globe’s shadow, registering an 
ever larger part of the stream. Obviously, at a 
very considerable distance from the ,Earth, it 
will record a stream approximately twice as 
intense as on the surface. At an altitude of 
700 kilometres 15% more particles paxs through 
the instrument as a result of this phenomenon. 

The remaining some 25% of the increase are 
due to the fact that the higher the altitude 
the lesser the Earth’s magnetic field. 

Charged particles, as we know, get deflected 
in their path in the presence of a magnetic 
field and the deflection is more when the energy 
of the particle is low and increases with the 
intensity of the magnetic field. In this sense 
the Earth’s magnetic field can be compared to 
an armour. Particles possessing low energy are 
almost immediately thrown aside, and particles 
possessing higher energy penetrate deeper into 
it. Obviously the higher the instrument is taken 
up, the more particles should it register. 


As a result of the experiments conducted on 
Sputnik-2 data were obtained on the distribu- 
tion of particle flux above the Earth, that is, 
how the intensity of their flux depends on the 
latitude and longitude. This distribution too 
is the result of the interaction of the particles 
with the Earth’s magnetic field. The field tends 
to deflect the incident particles in the direction 
of its poles. The existence of this phenomenon 
was obvious from theoretical reasons, and were 
corroborated experimentally. 

The Sputnik, however, enabled us to get a 
somewhat different picture. Its counters show- 
ed that the particles are distributed by the 
magnetic field differently from what had been 
imagined earlier, and we may draw the con- 
clusion that the Earth’s magnetic field is res- 
ponsible for it, as the structure of its upper 
regions is different from the way it was pre- 
sented by the theory based on ground measure- 
ments. 

The experiments on the distribution of the 
intensity of the cosmic rays over the whole 
globe conducted on Sputnik-2 are but the be- 
ginning of extensive studies of the structure of 
the Earth’s magnetic field. Many careful mea- 
surements with the aid of sputniks will be re- 
quired before the accumulated data permit us 
to make definite and reliable scientific deduc- 
tions, 

One of the assignments of the equipment on 
Sputnik-3 is to continue the study of the in- 
tensity of cosmic rays. 


Study of Cosmic Rays with Earth Satellites 


It was stated in the announcement on the 
launching of Sputnik-3 that it is equipped also 
with the instruments for registering the high- 
energy photons and heavy nuclei. 

What is the purpose of these measurements? 

Scientists assume that the Sun, in addition to 
radiating intensive corpuscular streams and 
cosmic rays, from time to time emits waves 
akin to visible light but much shorter, or, as 
they say, hard electromagnetic radiation, also 
called high-energy photons or gamma quanta. 

High-energy photons, like primary cosmic 
rays, do not penetrate the atmosphere all the 
way down to the surface of our planet, and 
scientists using ground equipment can there- 
fore neither confirm nor deny this assumption 
with full assurance. Balloons and rockets are 
of no substantial help in solving this problem; 
it can be cleared up only by means of an arti- 
ficial satellite. 

Today it is evidently premature to say what 
the acceptance or rejection of this hypothesis 
will mean to science, but at any rate our con- 
cepts of the Sun and its activity will become 
more complete. If it is found that our luminary 
radiates high energy photons, a very alluring 
prospect may open up to astronomy, the pro 
spect of studying heavenly bodies not only in 
the rays of visible light and with the aid of 
the radio waves recently “mastered” by 
astronomers, but also of using high-energy pho- 
tons for their purposes. 

Sputnik-3 will study still another problem 
relating to the physics of cosmic rays, namely, 
it will register the presence of heavy atomic 
nuclei in these rays. 

It is very important for science, chiefly for 
astrophysics, to know what atomic nuclei go to 
compose the primary cosmic rays and the sort 
of nuclei they contain. Data on this could tell 
us a great deal about the origin of cosmic rays. 

Only by: getting the proper instrument up to 
a considerable altitude will we be able to get 
an answer to this question. We have already 
mentioned that on the whole all primary rays 
are absorbed in the upper layers of the atmo- 
sphere. It may be added that the heavier the 
nucleus the greater the probability of its be- 
ing absorbed, and the shorter the path it tra- 
vels in the atmosphere, and, hence, the higher 
must be the instrument to make it possible to 
register heavy nuclei. 

For this purpose up to now science has had 
a more or less clear idea of the number of 
light nuclei which are a component part of 


cosmic streams. The “variety” of nuclei has | 


been ascertained: it makes up roughly a quar- 
ter of Mendeleyev’s table of elements. So far 
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we have no information on the number of the 
heavier nuclei, but the studies by Sputnik-3 
will enable us to throw light on this important 


problem too. 
The launching of the third artificial Earth’s 


GEOCHEMICAL SURVEY TECHNIQUES 


EOCHEMICAL methods of mineral explora- 

tion are based on the premise that diag- 
nostic disturbances in the normal distribution 
pattern of chemical elements may exist in 
accessible material in the vicinity of concealed 
ore deposits. Such geochemical anomalies re- 
sult from the natural dispersion of elements 
from the site of the parent deposit and are 
commonly sought by the systematic sampling 
and analysis of rock, soil, vegetation, stream 
water and stream alluvium. 

Geochemical dispersion patterns are sub- 
divided into two genetic categories, namely, 
primary dispersions formed in depth at the 
time of mineralization, and secondary disper- 
sions, which are usually formed in the zone of 
weathering. Primary dispersion patterns may 
occur as regional variations in the trace ele- 
ment content of rocks and minerals, associated 
with metallogenic provinces, aureoles of im- 
pregnation in the wall-rocks surrounding indi- 
vidual deposits, or ‘leakage’ dispersions of trace 
metals in the channel-ways followed by mine- 
ralizing solutions. In all cases, the primary 
dispersion is genetically related to the ore- 
forming processes. The interpretation of the 
geochemical anomalies in terms of the location 
of possible associated deposits is often difficult 
and is dependent on the understanding of the 
local geology. Secondary dispersions, on the 
other hand, are usually associated with the 
weathering cycle, and although the dispersion 
processes are complex, considerable progress 
has been made in the development and appli- 
cation of techniques having a proved practi- 
cal value in prospecting. This is particularly 
true of geochemical soil surveys in areas of 
residual overburden, where the methods have 
been successfully used for detecting the pre- 
sence of sub-outcropping deposits of copper, 
nickel, arsenic, gold, antimony, chromium, tin, 
tungsten, molybdenum and other metals. 

At times, positive results have been obtained 
where copper, lead and zinc mineralizations 
have been concealed by transported glacial 


cover up to some tens of feet thick. Here, the 
metals have had the opzortunity of migrating 
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satellite equipped with instruments to conduct 
all-round studies of cosmic space will further 
the progress made by means of the first sput- 
niks and will provide science with many new 
data. 


upwards into the overlying material by diffu- 
sion and other processes, including the growth 
of vegetation which has extracted the ore metals 
as part of its nutrient uptake. Although the 
systematic analysis of the plants themselves 
has been employed on occasions, it is normally 
found more practicable to sample the under- 
lying soil wherein metal has accumulated over 
generations, in the biogeochemical cycle. Geo- 
chemical soil and vegetation anomalies are 
usually restricted to the immediate vicinity of 
the parent mineral deposit, but abnormal con- 
centrations of metal may sometimes be detect- 
ed in the surface drainage system up to seve- 
ral miles downstream from mineralization. 
Where such geochemical dispersion does exist, 
the systematic sampling of stream-water or 
alluvium may constitute a useful aid in the 
rapid mineral reconnaissance of comparatively 
large areas. Sampling and analysis of stream 
alluvium for metals extractable at normal tem- 
peratures have given particularly encouraging 
results in reconnaissance for copper and base 
metal deposits. 

The practical application of geochemical 
methods has been made possible only by the 
development of extremely rapid, simple tests 
and there are now trace analytical techniques 
for a wide range of metals capable of being 
performed with adequate accuracy by semi- 
skilled personnel. For the most part, these tests 
are simplified versions of classical colorimetric 
and chromatographic methods, although spec- 
trographic, fluorimetric and other procedures 
may be utilized for particular problems. 

Current research is active and aimed at broad- 
ening the scope of existing methods, extend- 
ing knowledge of dispersion processes, inves- 
tigating the regional approach to comprehen- 
sive geochemical reconnaissance and developing 
appropriate analytical techniques. Progress 
in the application of geochemical techniques 
indicates that, when used in conjunction with 
geological, geophysical and other sources of 
information, they will play an increasingly 
greater part in modern mineral exploration. 
(Nature, 181, 594, 1958.) 
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CLAY MINERAL STUDIES 
J. SHEARER 
Department of Physics, University of Western Australia, Nedlands, W.A. 


GENERAL 


LAY is the term applied to material natu- 
rally occurring in a finely divided state in 
sediments and in soils, and exhibiting under 
suitable hydration the property of plasticity. 
The degree of hydration required for the mate- 
rial to be plastic occurs when the added water 
is in excess of the amount that can be adsorbed 
on the surface of the clay mineral particles with 
some definite configuration. Clay commonly 
comprises a mixture of one or more aluminium 
silicate minerals characterised, in general, by 
their layer structure, and a limited amount of 
foreign material comprising non-clay minerals 
and organic matter. 

It is the occurrence in soils that is perhaps 
of special interest. Clay minerals commonly 
constitute the bulk of the colloid fraction of 
a soil and so they are of special importance 
to the soil scientist. They occur as products 
of the weathering process. The type of clay or 
clay mixture occurring in a soil depends on 
many factors, such as nature of the parent 
rock, climate and topography. Distribution in 
depth is an imteresting study in pelation to 
the weathering process for under ideal condi- 
tions of uniform climate over a sufficient period 
of time and favourable topography and drain- 
age one may expect to find the weathering 
sequence extend from parent rock beneath to 
the most highly weathered product near the 
surface. 

Of special interest in agriculture is the study 
of the occurrence and properties of clay mine- 
rals in relation to plant nutrition and soil fer- 
tilisation and to soil classification. These rela- 
tionships are obscure with the result that the 
full significance of a mineralogical analysis in 
the case of a particular soil has still to be deter- 
mined. 

Clay minerals are important in many fields 
of technological interest. In the oil industry 
certain clays have important catalytic activity. 
They are also used as drilling muds. The sta- 
bility of engineering structures depends on the 
physical properties of the supporting soil and 
these properties will depend on the prevalence 
and kind of clay present. In the foundry in- 
dustry clays are used for molding purposes in 
association with molding sands. The import- 


ance of clay mineralogy to the ceramic indus- 
try is obvious. 


STRUCTURE 


Although the number of recognized clay 
minerals is large, the number of groups is 
relatively small. The structures characterising 
common groups will be described in this brief 
review. 

The majority of clay minerals are layer 
structures and of these the majority belong to 
the ideal type of aluminium silicates, the re- 
mainder to the ideal type of magnesium sili- 
cates. Isomorphous replacement alters con- 
siderably the chemical nature of these two 
types. The two types may be described as 
follows: 


Fic, 1 


Fig. 1 represents in plan two indefinitely 
extended sheets. parallel to the plane of the 
Paper and one on top of the other, of close- 
packed OH ions. ions like b are in the upper 
sheet. Ions like a are in the lower sheet. Mid- 
way between these two sheets, where gaps in 
the upper sheet overlie gaps in the lower 
sheet, are centres of octahedral co-ordination. 
For example ion b is one apex of an octahedron 
of which ion a is the other apex. 

Just as there are the same number of OH 
ions in each of the two OH sheets so there 
are as many octahedral centres as there «re 
ions in each of the two sheets. 

In the ideal type of magnesium silicate clays 
the octahedral centres are occupied by Mg 
ions, giving Mg(OH),. In the other ideal type — 
Al(OH) ,—two-thirds of the octahedral centres 
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are occupied by Al ions. Since the ratio of 
occupied octahedral sites in the two ideal type 
is 3: 2 they have been termed trioctahedral and 
dioctahedral respectively. In clay minerals, in 
spite of extensive replacement and variation 
from the ideal 3:2 ratio, the distinction bet- 
ween the two types tends to be preserved. 

The silicate contribution to the two types is 
a tetrahedral layer made up as follows: 


Fic. 2 


Fig. 2 represents linked (SiO,)* tetrahedra 
(Si not shown) indefinitely extended in all 
directions in the plane of the paper. The for- 
mula is (Si,O;)?-. All O ions like b lie in a 
plane above that containing O ions like a. Each 
ion like b is the apex of a tetrahedron and 
directly beneath each such ion is a tetrahedral 
centre (not shown) occupied by a Si ion. 

The first group of clay minerals belongs to 
the dioctahedral type. The octahedral and 
tetrahedral layers are combined as follows. In 
Fig. 1 the six OH ions in layer b occurring at 
the six vertices of the hexagon shown are re- 
placed by the six O ions in layer b in Fig. 2. 
In the resulting composite structure indefinitely 
extended in 2 dimensions valency is satisfied 
and the formula is Al,O;.2 Si0,.2H,O. This is 
the Kandite (or Kaolin) group, and the suc- 
cessive sheets of ions and the relative number 
of ions in each sheet may be represented thus: 


30 

2 Si 
20+ 0H 

2 Al 

3 OH 

30 
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There is a strong bond between the sheet of 
O ions and the adjacent sheet of OH ions, The 
different ways in which these two sheets are 
disposed in relation to one another differen- 
tiate the minerals within the kandite group. In 
halloysite a molecular sheet of water about 
2-9A thick intrudes between sheets giving a 
basal spacing (perpendicular to the sheets) of 
10-1A. The basal spacing of other members of 
the group and of the dehydrated form of hal- 
loysite (namely, metahalloysite) is about 
7°1A. A very small cation exchange capacity 
observed for this group of clay minerals is 
attributed to broken bonds at surfaces. 

Layer clay mineral structures other than the 
kandite group arise from a slightly more com- 
plicated way of combining octahedral and tetra- 
hedral layers. Each. of the two OH sheets of 
an octahedral layer may be modified to take 
a tetrahedral layer. The dioctahedral composite 
type may then be represented 


30 
2 Si 
20+ OH 
2 Al 
20+0OH 
2 Si 
30 
30 


Tetrahedral centres 
Octahedral centres 


Tetrahedral centres 


The bond O to O is a van der Waals bond. The 
trioctahedral type will have 3Mg replacing 
2 Al in octahedral centres. The two formule 
are Al,O,.4Si0,.H,0 and 
respectively. Two non-clay minerals, pyrophyl- 
lite and talc, occur in nature with these ideal 
formule. By reference to these two minerals 
the structures of two more groups of clay 
minerals—clay micas and smectites (or mont- 
morillonoids)—may be illustrated. Both arise 
from substitutional replacement accompanied by 
interlayer cations interrupting the van der 
Waal’s bond. 

In clay micas some of the Si is replaced by 
Al in tetrahedral centres, and the charge defi- 
ciency is balanced by interlayer K. Some ran- 
domness of stacking of adjacent layers occurs. 
On an external surface the K is exchangeable. 
Clay micas are usually dioctahedral like mus- 
covite. In fact muscovite may be regarded as 
a highly crystalline form of clay mica with 
more Al in tetrahedral centres, more bound 
interlayer K and less HjO; hence arises the 
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term “hydrous micas” for all forms of clay 
micas. The basal spacing of clay micas is 
about 10A. Hydration accompanied by rever- 
sible expansion to 12A (perhaps 10+ 2-9) is 
sometimes observed. Clay micas with “fixed” 
basal spacing are termed illites. 

In smectites the charge deficiency arising 
from substitutional replacement is balanced by 
interlayer cations that are exchangeable. The 
exchange capacity of these clays is therefore 
high. Water and other polar molecules also 
enter between layers. This process is reversi- 
ble and so this clay group is characterised by 
high expansibility. When saturated with 
water, the basal spacing is about 15A. When 
dehydrated and collapsed by heating, it is 
about 10A as in mica. When treated with 
glycerol the basal spacing is 18A. 

Two dioctahedral members of this clay group 
are montmorillonite and nontronite. In the 
former about 1 in 6 Al ions are replaced by 
Mg. Nontronite is characterised by a balanced 
substitution of Fe for Al in octahedral centres 
and a charge deficiency in tetrahedral centres 
arising from substitution of Al for Si. Saponite 
is a trioctahedral member with tetrahedral 
substitutions similar to those in nontronite. 

Clay micas and collapsed smectites may 
both be regarded as being of mica type. One 
other clay group which is also a mica type is 
vermiculite. This is another expansible mine- 
ral with a basal spacing, when collapsed, of 
approximately 10A. When fully hydrated or 
treated with glycerol the basal spacing expands 
to 14A. It is basically a trioctahedral mica 
like biotite with charge deficiency arising from 
tetrahedral substitution of Al for Si. Inter- 
layer cations (predominantly Mg) and inter- 
layer water complete the structure. The cation 
exchange capacity is again high as in the case 
of smectites. 

A fifth group of clay minerals which com- 
prise a distinct type from the kaolinite group 
and the mica group is the chlorite group. This 
group is characterised by a fixed basal spac- 
ing, unaffected by heating, of 14A and a cation 
exchange capacity about the same as that for 
clay micas. Structurally it is trioctahedral like 
biotite with charge deficiency arising from 
tetrahedral substitution of Al for Si. But in 
this case the charge deficiency is balanced not 
by cations but by another trioctahedral layer 
with equivalent excess charge arising from re- 
placement of Mg by Al in octahedral centres. 
Chlorite occurs in clays as well as in highly 
crystalline form, and is similar to vermiculite in 
this respect. The distinction may be similar to 
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that between clay micas and highly crystalline 
micas. 

Apart from the five groups of layer struc- 
tures above described, there is X-ray evidence 
for the occurrence of mixed layer structures 
with random interstratification of, for exam- 
ple, mica and montmorillonite. Finally there 
is a group of clay minerals showing chain or 
fibre structure instead of layer structure. 


IDENTIFICATION AND ANALYSIS 


We shall consider only the five groups of 
layer structures, and neglect mixed layer 
structures, chain structures, and mineral spe- 
cies within a group. The simplest technique 
is the X-ray powder diffraction technique with 
a camera capable of recording reflection from 
spacings up to at least 18A, supplemented by 
suitable hydration or solvation and heat treat- 
ment of the sample. Photographic recording is 
convenient. Advantage is taken of the plate- 
like character of all clay particles (except 
halloysite), and a powder sample is prepared 
with highly preferred orientation and mounted 
to give enhanced intensity of basal reflections. 
This preparation may be done in a number of 
simple ways. 

Approximately pure samples may be identi- 
fied as follows. Assume the sample has been 
treated with glycerol. 


Basal Spacing treatment st 600°C. 
Kandite 7A Destroyed 
Mica 10A 10A 
Smectite 18 A 10A 
Vermiculite 14A 10A 
Chlorite 14A 


So that ideally the first order basal spacing 
of glycerol-treated “oriented” specimen is 
sufficient, except to distinguish vermiculite and 
chlorite. Then the heat treatment is essential, 
unless chemical methods (and they have been 
suggested) are adopted. The heat treatment 
is always desirable, particularly to avoid con- 
fusion between first order Kandite and second 
order vermiculite or chlorite. 

When dealing with mixtures of clays heat 
treatment is essential. Quantitative analysis of 
such mixtures is difficult. Further evidence is 
sometimes then invoked provided by differen- 


igh 
ALA 


No. 6 | 
June 1958 
tial thermal analysis or chemical analysis. The 
accuracy is low so that the method of standard 
mixtures may be used even though it is im- 
possible to rely on the identity of the standard 
mineral and the mineral in the unknown mix- 
ture. Kandites are much less susceptible to 
isomorphous replacement and can reasonably 
be assumed identical from standard to sam- 
ple. The effect of composition on intensity may 
be considerable. For example, the intensities 
of 10A reflections of collapsed montmorillonite 
and collapsed nontronite, each with interlayer 
K, are theoretically in the ratio of 1: 9. 

One of the minerals present in a mixture 
may be used as an internal standard. This 
overcomes the difficulty of using an external 
standard, but other assumptions are inevitably 
involved that reduce the accuracy. 

Finally a quantitative mineralogical analysis 
may be made from a qualitative X-ray minera- 
logical analysis in combination with a chemical 
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analysis for SiO,, AL,O,, MgO, K_O, lattice 
Fe,O, (ie., total Fe,O, less free Fe,O,) and 
ignition loss at 900°C. If a mica is present the 
amount may be assessed from the amount of 
K,O. If a smectite is present it may be assum- 
ed to be of composition intermediate between 
a pure Mg species (montmorillonite) and a 
pure Fe species (nontronite). The amount (and 
composition) of the smectite may be estimated 
from the amounts of MgO (giving the amount 
of montmorillonite component) and of lattice 
Fe,0, (giving the amount of nontronite com- 
ponent). This procedure for a smectite neglects 
the possibility of the existence of a pure alu- 
minium silicate smectite analogous to musco- 
vite mica. 

Each unknown clay mixture to be minera- 
logically analysed, must be treated as a sepa- 
rate problem, particularly because non-clay 
minerals involving Si, Al and Fe may also be 
present. 


THE TWISTOR 


NEW concept in memory devices has 

emerged from exploratory work by 
A. H. Bobeck at Bell Telephone Laboratories. 
This concept, which has been named the 
“Twistor”, is expected to make possible, 
memory systems which are simpler to fabri- 
cate and more economical to manufacture than 
existing systems. 

The “Twistor” concept opens the way for the 
construction of magnetic memory arrays by 
merely interweaving horizontal copper wires 
and vertical magnetic wires, in much the same 
way as a window screen is woven. Such a 
device would be similar in appearance to a 
ferrite core array, but without the cores, and 


would operate in much the same manner as 
a core array. 

This new concept gets its name “Twistor” 
from a characteristic of wire made of magne- 


tic material. Torsion, applied to such a wire 
shifts the preferred direction of magnetization 
from a longitudinal to a helical path. The 
coincidence of a circular and a longitudinal 
magnetic field can tren be used to insert in- 
formation into this wire in the form of a 


polarized helical magnetization, and the mag- 
netic wire itself can be used as a sensing 
means. 

In practice, the circular magnetic field is 
provided by a current pulse through the 
magnetic wire, and the longitudinal field 
by a_current pulse through the  cop- 
per wire which is perpendicular to the mag- 
netic wire. Thus, storing a bit requires two 
coincident current pulses. One pulse by itself 
is insufficient to store a bit. Readout is accom- 
plished by overdriving the longitudinal field 
in the reverse direction. The readout signal is 
sensed across the magnetic wire. Because the 
lines of magnetic flux along the helical path 
wrap the magnetic conductor many times, a 
favourable increase in the output signal is ob- 
tained. 

Present indications are that the drive cir- 
cuits for a “Twistor” array can be readily 
transistorized. Thus, a memory system using 
the “Twistor” concept will retain all of the 
advantages of ferrite core or sheet systems, and 
will be much simpler and more economical to 
fabricate. (Frank. Inst. Jour., Feb. 1958.) 
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is the most extraordinary phenomenon of 
* mature that in the enzymatic events con- 
trolling life processes there is present & great 
deal of direction, order and co-ordination all 
of which show themselves by way of a harmo- 
nious and healthy existence. This order sets 
in right from cell division and multiplication. 
Thus, from the very beginning in the life of 
the fertilizing egg, the development of each 
tissue is co-ordinated with that of all others 
and this harmonious integration is apparently 
maintained by elaborate systems of physio- 
logical control throughout the life-span of the 
organism. The living form is thus an intricate 
and highly developed mosaic of varying and 
individually specific components. 
For a fuller understanding of the basic che- 
mical phenomena underlying this organisation, 
it has become incumbent to study isolated sys- 
tems, away from the whole organism. In this 
process however there must be a clear recog- 
nition of the organisational features lost.! For, 
it is axiomatic in biology that the organism is 
more than the sum of the component tissue. An 
excised heart can be made to live outside the 
animal organism for several hours. Muscular 
contractions and relaxations can be observed 
with isolated muscle fibres for quite some time. 
Yet these components contribute more to the 
life processes that constitute the complicated 
morphological forms of complete animals. 
Notwithstanding the arrangement and integ- 
ration of parts at each level of complexity, a 
considerable amount of knowledge has accumu- 
lated through independent developments in the 
fields of enzyme chemistry and cytology. During 
the last two decades, chemical events in the 
body have been examined by a variety of 
means at the cellular and even sub-cellular 
levels. One of the first attempts in this direc- 
tion has involved histological studies with tis- 
sue preparations. Even greater progress has been 
made on the dynamics of cellular processes 
through respiratory studies with tissue slices, 
homogenates and particulate fractions. This 
bold approach has paid excellent dividends and 
literally hundreds of different enzymatic 
mechanisms have been uncovered. An ever- 
increasing number of the finer reaction mechan- 
isms that contribute to the sum total of meta- 
bolic processes are now explicable in terms of 
simple chemical equations. Such studies have 
for example enabled in vitro reconstruction of 
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the entire process of glycolysis by adding to- 
gether some twenty different enzymes that 
include phosphatases, phosphorylases, kinases, 
enolases, isomerases, mutases and dehydroge- 
nases. The synthesis of starch, glycogen, suc- 
rose, etc., could now be accomplished by rela- 
tively simple model reconstructions. From 
studies on such isolated systems one could go 
into integrated pictures of larger areas of meta- 
bolism and physiologic behaviour. 


SusB-CELLULAR FRACTIONS 


This concerted attack on the enzymic 
armoury of the plant and animal kingdom has 
revealed an unique architectural pattern or 
‘chemical geography’ within the living cell it- 
self. In other words, there is a beautiful though 
complex structural pattern in the cell which is 
equalled only by a similar complex chemical 
organisation. In fact, it could be argued that 
cellular architecture has evolved itself in such 
a way as to permit an orderly sequence cof 
metabolic processes or spatial disposition of 
enzymatic units which excludes interference 
among the many biochemical reactions that 
occur simultaneously.?,3 Thus, specific cellular 
structures have apparently specific chemical 
properties. Systematic procedures in cell frac- 
tionation techniques have been devised for the 
isolation of cytoplasmic elements by means of 
differential centrifugation in isotonic media of 
broken cell suspensions.*5 It is now well re- 
cognized that there are only limited numbers 
of particle types which are sharply distinguish- 
able from one another by specific enzymatic 
properties and chemical characteristics.2 Thus 
a heavy nuclear fraction with relatively less 
activity for most enzymes is followed by a 
grayish mitochondrial residue with a whoie 
hodgepodge—but NOT a random hodgepodge— 
of enzymes and there is left a supernatant which 
could be further resolved at high speed into 
sub-microscopic microsomes and a soluble non- 
sedimentable fraction. The characterisation of 
the enzymatic and other properties of these 
sub-cellular fractions are now the subject of 
intensive study in different laboratories. The 
nuclei contain all the desoxy-ribose nucleic 
acid (DNA) of the cell and are responsible for 
the transmission of species characteristics. They 
are nearly devoid of oxidizing enzymes. Most 
of these and especially those concerned with the 
oxidation of the Krebs cycle intermediates re- 
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side in the mitochondria. On the other hand, 
the entire group of enzymes concerned with 
glycolysis are in the soluble phase. Thus, the 
breakdown of glucose into carbon dioxide 
would imply the participation sequentially of 
the enzymes in the supernatant and those in 
the mitochondria. It seems that at least with 
diphosphopyridino nucleotide (DPN) the 
enzyme system responsible for the synthesis of 
this coenzyme resides in the nucleus. This 
would indicate a biochemical interaction bet- 
ween the nuclei and the cytoplasmic contents. 


_ Doubtless there are other similar such relation- 


ships. 
MITOCHONDRIA 

Numerous recent reports have concerned 
themselves with the properties of the mito- 
chondrial bodies. They are found in all types 
of animal cells as well as in other forms of 
plant and microbial life. They have however 
been studied more extensively in the animal 
cells.3 To the cytoenzymologists, they are 
always the characteristic landmarks in the 
intracellular landscape and represent the phy- 
sical housing for a complex of enzymes, a kind 
of ‘chemical microkitchen’, Among these 
enzymes are those responsible for the oxida- 
tion of the Krebs intermediates, fatty acids and 
certain amino acids.7:8 While it is possible for 
any one enzymatic process to be isolated for 
purposes of study from the other processes 
catalysed by this complex, none of the enzymes 
can be separated from the others in the com- 
plex except by rather drastic means. Enzymes 
show varying tendencies to be detached from 
the mitochondrial bodies.® A whole spectrum 
of split products intermediate between the 
mitochondrion and soluble protein can be 
covered by the application of various devices 
for fragmenting and disintegrating mitochon- 
dria. In such manipulations probing into the 
mitochondrion, there is again considerable loss 
of organisational features. 

OXIDATIVE PHOSPHORYLATION 

Of special significance in this connection is the 
fact that the mitochondrion is also the seat of 
all oxidative phosphorylation.*!° In the oxida- 
tion of the substrates of the citric acid cycle 
by the mitochondrial enzymes, the need is felt 
for addition of inorganic phosphate, adenosine- 
5-phosphoric acid (AMP) or, more strictly, 


adenosine-diphosphate (ADP) and Mgt+.?.11.12 
Otherwise, oxidation slows down after a while. 
In the unfractionated tissue homogenate repre- 
senting the entire cellular material, no such 


additions are observed to be necessary. This 
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will therefore denote a lower degree of organ- 
isation in the mitochondria as compared to the 
cell. The fact is, oxidations in the cell are 
coupled with simultaneous initiation of various 
endergonic reactions. This problem of energy 
transmission is fundamental to our understand- 
ing of the chemistry of the cell. If the two pro- 
cesses can occur in close juxtaposition at the 
respective enzyme surfaces the possibility of 
the dissipation of energy produced in the re- 
action as heat is reduced enormously. The 
oxidative processes thus enable the cell to do 
osmotic work, mechanical work such as con- 
traction, ciliary movement and chemical syn- 
thesis. Unexpended energy of oxidation is 
stored as adenosine triphosphate (ATP) and 
phosphocreatine. 

In a purified mitochondrial system, an oxi- 
dative process does not proceed unless there is 
an acceptor of the high energy bond (~) which 
could be formed as follows? : 

— 2e 

1. Substrate + oxidase —-—» Oxidized sub- 
strate ~ reduced oxidase. 

2. Oxidized substrate~reduced oxidase + 
phosphate —> Phosphate ~ reduced oxi- 
dase + oxidized substrate. 

3. Phosphate ~ reduced oxidase + ADP —— 
reduced oxidase + ATP. 


According to this concept, phosphate is 
not necessary for the primary reaction. How- 
ever, in its absence, the primary complex is 
stabilised and the over-all reaction vélocity be- 
comes limited by the spontaneous rate of break- 
down of this complex. Like AMP or ADP, 
various energy-requiring systems could be 
equally well coupled with the oxidation. Thus, 
glucose and hexokinase (not present in mito- 
chondria) or creatine and creatine phosphophe- 
rase or thiamine and carboxylase can be added. 
They are referred to as trapping systems for the 
~PO,. Alternately, adenosine triphosphatase 
(ATPase) can be added. The respiration of 
mitochondrial preparations is enhanced by 
additions of nuclei or supernatant preparations 
because of their contributions of ATPase or of 
endergonic systems.11 ATPase functions by 
breaking down the ~PO,. Other uncoupling 
agents that could act at this step and thus pro- 
mote oxidation without esterificaion of inorga- 
nic PO, are dinitrophenol, atabrine, certain 
antibiotics, thyroxine, barbiturates, and so on. 
There is a suggestion that there may be funda- 
mental differences in the mechanism by which 
various agents uncouple oxidative phosphory- 
lation in mitochondria,'* 
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Thus, in addition to the organized chain of 
carrier enzymes which transfer electrons from 
substrate to oxygen, the mitochondria possess 
the auxiliary enzyme system which couple 
phosphorylation of ADP to the exergonic elec- 
tron transport process. The number gf phos- 
phate molecules esterified per mole of substrate 
oxidized in a single two-electron step, usually 
expressed as the P/O quotient (disappearance 
of inorganic phosphate: Oxygen uptake) is 
approximately three!?!3 and corresponds to a 
thermodynamic efficiency of some 60-70%.'° 
Two of these coupled phosphorylation mechan- 
isms are located between reduced DPN (DPNH) 
and cytochrome C and the third between cyto- 
chrome C and oxygen.!4-15 

MITOCHONDRIAL STRUCTURE AND FUNCTION 

The most important property of the mito- 
chondrial bodies resides in their efficient use of 
oxidisable substrates. The morphological and 
physical properties of mitochondria have 
attracted special attention because they are 
closely interlinked with mitochondrial func- 
tions. The mitochondria in living cells appear 
under an electron microscope like beaded rod- 
lets enveloped by a membrane having an inner 
and an outer zone.*® The presence of this 
membrane and its importance have been re- 
peatedly brought out from various biochemical 
studies. When isolated freshly in hypertonic 
sucrose, a large number of these particles re- 
tain their original rod-like structure although 
a good per cent. of spherical forms are also pre- 
sent. The transformation to spherical shapes is 
complete on further dilution of the suspending 
medium. The morphological alteration from 
elongated to spherical shape at isotonic con- 
centrations however is not accompanied by any 
major changes in the biochemical properties of 
the mitochondria. Preparations with isotonic 
suerose are widely used for various studies and 
represent the choicest material for study of 
oxidative phosphorylation. Actively metabol- 
ising mitochondria control the transport of 
solute and water across their membranes'® and 
are known to concentrate to a small but signifi- 
eant extent certain ions, Krebs intermediates, 
ete.17.18 This selective power of mitochondria 
which is energy-dependent is efficiently geared 
to the systems participating in electron trans- 
port and phosphorylation and points to the 
active and semipermeable nature of the sur- 
rounding membrane. 

However it has become apparent during 
studies on oxidative phosphorylation that the 
mitochondrial membrane has a limited ability 
to carry out these functions and to maintain 
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the integrity of mitochondrial structure and its 
activities. Kielley and Kielley!® found that the 
synthesis of ATP was rendered inoperative by 
any procedure resulting in structural damage 
to mitochondria. A number of factors are 
known to cause a swelling of these particles 
due to imbibition of water. Exposure to hypo- 
tonic conditions, ageing, presence of traces of 
heavy metal ions or certain anions, other envi- 
ronmental alterations and physiological states 
resuit in an acceleration of swelling of mito- 
chondria which may finally lead to their dis- 
integration into smaller particles.16.26 Mito- 
chondria in intact cells have also been shown 
to be sensitive to such changes.21 Among the 
biochemical alterations observed are the loss of 
several intramitochondrial components such as 
nucleotides and other co-factors, certain ions 
involved in oxidative phosphorylation and 
small quantities of soluble proteins.26 Inhibi- 
tion of certain enzymes and an activation of 
others which are latent in fresh mitochondria, 
especially of ATPase,!%.27-30 and an extreme 
lability of oxidative phosphorylation system in 
homogenates and have 
been consistently reported. 

Several attempts at prevention of the swel- 
ling of the mitochondria as well as _ restora- 
tion of oxidative phosphorylation, by returning 
the component(s) presumed to be lost once the 
swelling had taken place, have met only with 
partial success,.!17.18,31 Protection by adenine 
nucleotides and Mg++5.26,32,33 had been observ- 
ed. Similarly addition of DPN has reportedly 
some effect.25 Nearly complete restoration on 
addition of trichloroacetic acid extracts of fresh 
mitochondria has also been observed to occur.*2 

It seems evident that the swelling of mito- 
chondria precedes rather than follows the un- 
coupling phenomenon. Little is known about 
the events which lead to the swelling of these 
particles under unfavourable conditions nor 
about the mechanisms by which phosphoryla- 
tion is restored on addition of mitochondrial 
extracts or components. The concept that a 
supply of ATP is essential at all times for 
maintenance of mitochondrial integrity is prob- 
ably not satisfactory.*4 It has been suggested 
that the swelling of mitochondria is prob- 
ably an enzymic process rather than a dis- 
appearance of any protecting mechanisms.*® 
Thus lysolecithinase from snake venom could 
act on mitochondrial phospholipids (in which 
it is rich) to give rise to lysolecithin 
which attracts water molecules with sub- 
sequent’ distortion, swelling, and even 
rupture of the membrane. However, the pre- 
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sence of lysolecithinase in mitochondria remains 
to be demonstrated. Again it has been observed 
that the swelling is more rapid under aerobic 
conditions and there is the possibility that oxy- 
gen reacts directly with a certain key group 
probably sulphydryl.54 Thus, in contrast to the 
slow and relatively limited swelling produced 
by other methods, sulphydryl binding agents 
produce a rapid and more pronounced swel- 
ling, suggesting the participation of free sulphy- 
dryl groups in the maintenance of mitochon- 
drial structure and/or permeability.%¢ 
Particulate but no longer mitochondrial sys- 


tems capable of catalysing phosphorylation 


during the oxidation of selected substrates have 
recently been obtained by Lehninger et al.37 
by digitonin extraction of rat liver mitochon- 
dria and by Green et al.3® by fragmentation of 
beef heart mitochondria and fractional separa- 
tion in presence of ethanol and phosphate. 
Although therefore it seems possible to obtain 
functional and structural sub-units of the 
parent mitochondrion, the question as to whe- 
ther these particles capable of both oxidation 
and phosphorylation are vesicular or solid can- 
not be definitely answered at the present 
time.2® The fact that they do bind K+ like 
the intact mitochondria*® would suggest a re- 
evaluation of the role of the mitochondrial 
membrane. 

Despite recent achievements on the isolation 
of sub-cellular electron transport particles it 
would seem necessary to concede to the import- 
ance of mitochondrial integrity for the main- 
tenance of oxidative phosphorylation and there- 
fore of normal cellular metabolism. An expend- 
able structural feature of an enzyme housing 
in an in vitro system may not be so in the 
complex milieu of the living cell. In a consi- 
deration of protein structure to function, Stein- 
berg and Mihalyi* point out that “non-essen- 
tial” features of enzymes and other biologically 
essential molecules may arise from their role 
in orienting the active protein to other struc- 
tural features and enzymes in the cell. They 
may also determine its thermodynamic efficiency 
in the cell under different physiological condi- 
tions. 

VITAMIN B,. AND OXIDATIVE METABOLISM 

Subtle changes in the geometrical organiza- 
tion of the multi-enzyme arrays and the matrix 
in which these functionally interdependent 
units are housed are conceivable under differ- 
ent biological conditions and hence intracellular 
control of oxidative phosphorylation may occur 
at any one of several sites in the coupling pro- 
cesses susceptible to interference. Indeed, it is 
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now recognized that uncoupling of oxidative 
Phosphorylation could arise out of diverse 
known and unknown modalities.% 

A reference may now be made to certain 
suggestions implicating vitamin B,,, albeit in- 
directly, in the control of mitochondrial mor- 
phology. The observations have arisen from 
studies on protection afforded by this vitamin 
against experimentally induced thyrotoxicosis 
or liver injury. 

When small quantities of an iodo-protein are 
included in the diet of experimental animals or 
when small doses of thyroxine are given to 
them parenterally, they show increased re- 
quirement for several of the food factors— 
among them, chiefly, B vitamins. This is a 
recognized procedure for induction of defici- 
ency in certain of the B vitamins, the others 
being given in excess. Of especial significance 
is the increased requirement for vitamin By». 
In thyrotoxic rats, there is usually a rapid 
weight loss and when this comes to about 10% 
the animals rapidly die off.4* If excess B,, is 
present in the diet, there is protection against 
weight loss and mortality.4% 

Again, a single injection of the steatotic 
poison carbon tetrachloride can cause fatty 
liver in the rat. This degeneration is also pro- 
tected against by prior administration of vita- 
min By».44 

Uncoupling of oxidative phosphorylation has 
been reported in experimentally induced 
hyperthyroidism*?:+5.46 as well as in steatotic 
liver injury.47 Mitochondrial preparations from 
such livers show a good parallel in their be- 
haviour and characteristics with normal mito- 
chondria subjected to hypotonic conditions. 
They have lowered pyridine*5.48 and adenine*® 
nucleotide levels, and exhibit decreased oxygen 
consumption®?.51 and lowered P/O  ratios.*5.47 
No effect of CCl, could be seen on mitochon- 
drial integrity in in vitro studies.47 Though in 
vitro uncoupling of oxidative phosphorylation 
by thyroxine has been reported,5*-5> this is 
not observed to take place in mitochondria 
held in isotonic sucrose.4® Thus, thyroxine is 
effective in vitro only when the hormone is 
pre-incubated with mitochondria®*® or when the 
mitochondria are subject to hypotonic condi- 
tions®? in its presence so as to facilitate entry 
of the hormone. Thyroxine acts by binding 
Mg++ once it enters the mitochondria®®.5® and 
thyroxine-induced uncoupling could be revers- 
ed by Mg'+. Thyroxine also fails to uncouple 
oxidative phosphorylation® in digitonin prepa- 
rations*? of mitochondria. . These results are 
therefore suggestive of the fact that any in 


Cure: | 
Science 
and its 
that the 
ative by 
| 
ors are | 
particles 
o hypo- 
races of 
er envi- 
states 
mito- 
eir dis- 
Mito- 
1 shown 
ong the 
loss of 
such as 
in ions | 
yn and 
Inhibi- 
ition of 
hondria, 
extreme 
stem in 
shave 
e swel- 
restora- 
turning 
mce the 
ly with 
adenine 
observ- 
portedly 
tion on 
of fresh 
occur.*? 
f mito- 
the un- 
about 
these 
ns nor 
horyla- 
ondrial 
that a 
nes for 
prob- 
ggested 
prob- 
a dis- 
1isms.*5 
2 could 
which 
lecithin 
sub- 
even 
le pre- 


206 


vitro effect of thyroxine is not due to direct 
interference with the enzymes of oxidative 
phosphorylation and that its effect as well as 
that of CCl, in vivo could arise from an im- 
pairment of mitochondrial integrity due to 
osmotic damage. This phenomenon obviously 
underlies the observed uncoupling 6éf phos- 
phorylation from respiration. 

In recent work from this laboratory,®!,62,44,63 
it has been demonstrated that, in experimen- 
tally induced nutritional stress such as thyro- 
protein feeding or CCl, poisoning, there is 
depletion of tissue vitamin B,,. levels and an 
impairment of several metabolic processes. A 
disturbance in glutathione metabolism and of 
osmotic damage to mitochondria precede all 
other derangements. A rapid reduction in liver 
stores of glutathione in the CCl,-poisoned rat 
has also been reported by Patwardhan and co- 
workers.** Tapley and Cooper%6.65 observed 
that the action of thyroxine in vitro is prob- 
ably due to its primary action on mitochondrial 
structure. Dianzani has made similar observa- 
tions in steatotic rats.47.48 Since oxidative phos- 
phorylation is the only major pathway linking 
energy-requiring with energy-yielding pro- 
cesses, it is obvious that the uncoupling pro- 
duced by mitochondrial swelling is reflected as 
metabolic derangements. 
he It has been suggested that the nucleotides 
are bound to sites in the mitochondria which 
are probably also the ones at which oxidative 
phosphorylation takes place. It would appear 
that the immobilisation of co-factors like AMP, 
eo ADP, DPN, Mgt, etc., from their site of acti- 

: vity makes them unavailable for participation 

in oxidative phosphorylation. It is also possible 

that the nucleotides are bound to proteins enzy- 

matically active and confer stability on these 

enzymes and that unbinding and subsequent 

loss of these from mitochondria makes the 

proteins more labile and enzymatically in- 
active. 

The morphological and metabolic derange- 
y ments of hyperthyroidism and fatty infiltration 
- are all protected against by vitamin B,,. in 
vivo.%1,44,63 An interesting feature relates to 
changes in pyridinonucleotides (PN). A mark- 
ed reduction in PN and a decrease in PN/PNH 
(oxidised to reduced pyridinonucleotides) ix 
CCl, toxicity suggests a shift of fatty acid meta- 
bolism towards synthesis. PN is important be- 
cause it is concerned in oxidation of fatty acids 
and in at least 3 steps in the citric acid cycle 
te : (isocitric, a-ketoglutaric and malic dehydroge- 
moe nations) whose normal functioning is necessary 

tae for fatty acid oxidation. The influence of vita- 
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min B,, on correction of CCl, damage is explic- 
able in terms of its favourable effect on PN 
and PN/PNH.® 

Since mitochondria are apparently protected 
against changes attendant on swelling by AMP 
or ATP,25.26 DPN25 and sulphydryl,34.36 the pro- 
tection observed with vitamin B;,. might arise 
from its known role in nucleotide and sulphy- 
dryl metabolism. Obviously the diverse effects 
observed with this vitamin, in extremely small 
amounts, on the physiology of the animal organ- 
ism must arise from a very basic function it 


has in cellular integrity and economy. 


1. Szent-Gyorgyi, A., Chemistry of Muscular Contrac- 
tion, 2nd Edn., Acad. Press, 1951. 

2. Hogeboom, G. it., Schneider, W. C..and Striebich, 
M, J., Cancer Res., 1953, 13, 617. 

3. Palade, G. E., in O. H. Gaebler’s, Eazymes: Units 
of Biological Structure and Fun:tion, Acad, Press, 
1956, 185. 

4. Claude, A., The Harvey Lectures, 1947-48, 43, 121. 

5. Holter, H., Adv. Ensym., 1952, 13, 1. 

6. Hogeboom, G. H. and Schneider, W.C., /. Biol. 
Chem., 1952, 197, 611. 

2 Grom, D. E., Biol. Revs., 1951, 26, 410. 

8 =" Cell. & Comp. Physiol. 1952, 39, Supplt. 2, 

9 

0. 


x nen: Expt. Cell. Res., 1950, 1, 382, 394. 
Laeinge, A. L., Harvey Lectures, 1953-54, 49, 
176. 
11, Lardy, H. A. and Wellman, H., /. Biol. Chem., 
1952, 195, 215. 
12. Maley, G. F. and Plaut, G. W. E., Zéid., 1954, 205, 


297. 

13. Lehninger, in Gaebler (ref. 3), p. 

14. Nielson, S. O. and Lehninger, A . + Biol. Chem., 
1955, 215, 555. 

15. Borlstroom, B., Sudduth, H.C. and Lehninger, 
A. L., /éid., 1955, 215, 571. 

16. Berthet, J., Berthet, L., Applemans, F. and de Dave, 
C., Biochem. /., 1951, 50, 182. 

17. Bartley, W. and Davies, R., /éid., 1954, 57, 37. 

18. McFarlane, M. B. and Spencer, A. G., Tbid., 1953, 


54, 569. 

19. Kielley, W. W. and Kielley, R, K., /. Biol. Chem., 
1951, 191, 485. 

20. Harman, J. W. and Feigelson, M., Exp. Cell. Res., 
1952, 3, 509. 

21. Dianzani, M. U., Biochem. et Biophys. Acta, 1953, 

22. Schneider, W.C., J. Histochem. and Cytochem., 
1953, 1, 

23, Chappell, J. B., and Graville,G. D., Mature, 1954, 
174, 930. 


24. Tedeschi, H. and Harris, D. L., Arch. Biochem. Bio- 
phys., 1955, 58, 52. 
265. Lae E. and Ford, L., /. Biol. Chem., 1955, 
26. Siekevitz, P. and Potter, V. R., /éid., 1958, 215, 
1 


, 237. 
27. Schneider, W.C. and Hogeboom, G. H., /éid., 
1952, 195, 161. 
28. .~-- H. A. and Wellman, H., /éid,, 1953, 201, 


29. Potter, V.R. and Siekevitz, P., /did., 1953, 205 


ee 


|| 
| 
| 
ger 
int 
tha 
pot 
ma 
hav 
duc 
filn 
as 
pre 
are 
aro 
age 
vie 
det 
cig 
uti 


No. 6 ] 
June 1958 
30. de Duve, C., Presman, B. C., Gionetto, R., Wittiaux, 

R. and Applemans, F., Biochem. /., 1955, 6, 604. 
3]. Price, C. A., Fonnesu, A. and Davies, E., 
1956, 64, 754, 769. 


protected § 32. Dianzani. M. U., Biochem, et Biophys. Acta, 1956, 
by AME et H., Exptl. Cell. Res., 1955, 3, 
the pro.) Emster, Call, 
tht arise § 94 Honter, F. E., Davis, J. and Carlat, L., Biochim. et 
sulphy- Biophys. Acta, 1956, 20, 237. 
effects 3. Witter, R. F. and Cottone, M. A., /éid., 1956, 22, 
364, 373. 4 
ly small § 9 Tapley, D. F. and Cooper, C., J. Biol. Chem., 1986, 
organ- 341. 
iction it 37. Cooper, C., Devlin, T.M. and Lehninger, A. L., 
/bid., 1956, 219, 489, 507, 519. 
48. Green, D. E., in Gaebler (ref. 3), p. 465. 
39. Watson, M. L. and Siekevitz P., /. Biophys. & 
Cont. Biochem. cyt., 1956, 2,639; Biochim. et Biophys. 
Acta, 1957, 25, 275. 
4. Gamble, J. L., /. Biol. Chem., 
Striebich, § 4) Steinberg, D. and Mihalyi, E.. Awn. Revs. Biochem., 
ge 1957, 26, 373. 
do Toit, C. H., in W. D. McElroy and B. Glass, 
1a Phosphorus Metabolism, Johns Hopkins Press, 
* 4. Fatterpaker, P., Marfatia, U. and Sreenivasan, A., 
Bi Nature, 1951, 167, 1067. 
J. Biol. | yy Kosbekar, D. K., Rege, D. V. and Sreenivasan, A., 
/bid., 1956, Clon 
. 45. Maley, G. F. and. Lardy, H.A., /. Biol. ie 
1955, 215, 377. 
394 #6. Maley, G. F., Zid., 1957, 224, 1029. 
54. 49, #1, Dianzani, M. U., Biochim. et Biophys. Acta, 1954, 
14, 514. 
Chem., 
054, 205, 
. Chem., FREE RADICALS IN 
hninger, * attempts to determine a unifying principle 
id Dave of action for the many and varied carcino-~ 
* Bgenic agents, many workers have assigned an 
(37. intermediary role to free radicals. It is stated 
+, 1953, Pthat many, if not all, carcinogens are com- 
Chem pounds capable of forming free radicals which 
be stabilized as ions. Scientific workers 
ell. Res., [have discussed their possible role in the pro- 
duction of tumours in rodents by implanted 
» 1953, films of various high polymers, and suggested, 
tochem., as a requirement for tumour production, the 
presence of foreign free radicals in a specific 
1954, Farea for an extended period. 
— Primary consideration is normally given to 
aomatic polycyclic hydrocarbons as _ active 
, 1955, [agents in tobacco carcinogenesis. However, in 
view of the above, it seemed of interest to 
8, 215, determine the concentration of free radicals in 
 ‘Wbid., tigarette smoke. A series of experiments, which 
utilized a high-sensitivity electron resonance 
53, 201, 
13, 205 


Free Radicals in Cigarette Smoke 


207 


48. = M. U., Biochim. et Biophys. Acta, 1955, 
17, 391. 
. —, Biochem. J., 1957, 6S, 116. 
50. Chernick, S.S., Moe, J.G., Rodnan, G.P. and 
Schwarz, K., /. Biol. Chem., 1955, 217, 829. 


51. Dianzani, M. U., G. Biochimica, 1953, 2, 180. 


52. C. and Hess, B. Biochem. Z., 1955, 326, 

53. Hoch, F. L. and Lipman, F., Proc. Nat. Acad. Sei., 
1954, 40, 909. 

54. Maley,G. F. and Lardy, H.A., J. Biol. Chem., 
1953, 204, 435. 

55. Klemperer, H. G , Biechem. /., 1955, 60, 122. 


Martius, C. and Hess, B., Arch. Biochem. Biophys., 
1951, 33, 486. 

. Tapley, D. F , Cooper, C. and Lehninger, A. L., 
Biochim. et Biophys. Acta, 1955, 18, 597. 

=> A., J. Pharmocol. Exptl. Therap., 1954, 
110, 2. 

J. and Alebin, L, Biochem. Z., 1953, 324, 


Cooper, C., Delvin, T. M. and Lehninger, A. L., 
Biochim. et Biophys. Acta, 1955, 18, 159. 

Fatterpaker, P., Marfatia, U. and Sreenivasan, A., 
Nature, 1955, 176, 165. 

Lavate, W. V. and Sreenivasan, A., /did., 1956, 178, 


804. 

Kasbekar, D. K. and Sreenivasan, A., /éid., 1956, 
178, 990. 

Patwardhan, M. V., Ramalingaswami, V., Srirama- 
chari, S. and Patwardhan, V.N., Jud. Jour. Med. 
Sci., 1958, 7, 553. 

Tapley, D. F, and Cooper, C., /. Biol. Chem., 1956, 
222, 325 


Nadkarni, G. and Sreenivasan, A., Vature, 1967, 
180, 659. 


CIGARETTE SMOKE 


spectrometer, have therefore been carried out. 
In order to prevent recombination of radicals as 
much as possible, the smoke was condensed at 
liquid-oxygen temperatures, and all measure- 
ments were made at this temperature. 

The combined evidence from these experi- 
ments suggested that there is sufficient con- 
centration of free radicals in cigarette smoke 
(when compared with the expected concentra- 
tions in the polymer experiments) to act as a 
carcinogenic agent if such a mechanism is pos- 
sible. It is interesting to note in this connexion 


that the concentration of sta free radicals 
in atmospheric soot is about dhe hundred times 
larger than in cigarette smoke. But, as with 


the polycyclic hydrocarbons, adsorption 6n 
comparatively larger particles, and further 
stabilization as a result, are likely to render 
them inaccessible to the 
1958.) 


cells. (Nature, April 5, 


| 
_ Science 
Ss explic- 
| on PN 
56 
57 
58 
59 
60. 
61. 
62. 
63. 
64. 
65. 
66. 


| 


LETTERS TO THE EDITOR 


LIPID DEPLETED ADRENAL CORTEX normal control animal. It can be noticed that 
IN MOLYBDENUM FED RATS AND the spaces are filled with lipid material. Fig. 1} 
ITS PREVENTION BY VITAMIN E is from a representative animal on the molyb. 


AN interrelationship between vitamin E and 
molybdenum has been observed in prolonged 
studies conducted on the action of this metal./* 
Certain enzyme systems, like alkaline phospha- 
tase are -enhanced,; in livers of molybdenum- 
treated experimental animals and vitamin E is 
found to prevent this rise.* Vitamin E defi- 
ciency causes degenerative changes in the supra- 
renal cortex.* Likewise, administration of vita- 
min E has a stimulating effect on suprarenal 
activity.5 In the present report, the histologi- 
cal structure of the suprarenal cortex of albino 
rats on a molybdenum, and molybdenum plus 
vitamin E dietary have been studied and com- 
pared with that of control experimental ani- 
mals. 

Young weanling albino rats were maintained ; Fic. 14. 
on a standard casein diet. They were divided denum dietary. The histological picture indi- 
into three groups; one served as control, the cates a necrosis with lipid depletion. Fig. 1¢ 
second received a molybdenum fortified diet at 
a level of 100 p.p.m., and the third received the 
same diet as group two, with an additional sup- 
plement of vitamin E orally, 8mg. per week. 
After maintaining for 6 months, the animals 
were sacrificed by cardiac bleeding. The adre- 
nals were fixed in 10% formol and processed 
by the usual methods. 

Fig. 1 represents the microanatomical struc - 
ture of the suprarenal cortex under high 
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represents the effect of vitamin E on a molyb- 
denum dietary as reflected by a return to nor- 
mal of the lipid pattern. The effect of vita- 
min E is markedly pronounced, totally masking 
the effect of molybdenum. 

The evidence presented here indicates that 
molybdenum suppresses suprarenal cortical 
function, resulting in structural alteration to 
this endocrine gland. Arrington and Davis® in 
the course of their studies on toxic molybde- 

~~ mosis in rabbits have indicated a paresis of the 
power. Fig. 1a represents the normal lipid hind limbs accompanied by wasting of the pel- 
pattern in a typical adrenal cortex from a vic region. It is highly likely that this con- 
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cortical insufficiency giving rise to the mani- 
festation of Addison’s disease. Further work 
is in progress to evaluate the adrenal pituitary 
balance in experimental molybdenosis. 


Dept. of Biochemistry, P. P. Nam. 
Institute of Science, N. G. Macar. 
Bombay-1, January 31, 1958. 
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SYNTHESIS OF 4-HYDROXY-6- 
SULFONAMIDE- QUINOLINE 
DERIVATIVES 


Price, LEONARD AND Sracy? attempted to 
prepare 4-hydroxy-6-sulfonamide-quinoline by 
the application of ethoxymethylenemalonic 
ester synthesis to sulfanilamide but, all their 
attempts to cyclize the condensation product 
obtained from  sulfanilamide and  ethoxy- 
methylenemalonic ester proved futile. Riegel 
et, al.2 also experienced the same difficulty with 
sulfanilamide. In our hands, the thermal 
i}cyclization of the sulfanilamide condensation 
product in boiling diphenyl ether, under con- 
twlled conditions, gave a pale yellow product, 


crystallized from nitrobenzene, m.p. 240°C. 
(with decom.). However, this could not be 
obtained in an analytically pure form. 
Thinking that the free amino group of 
-SO,NH, interfered in the smooth cyclization, 
a N!-substituted sulfanilamide, i.e., sulfathia- 
zole was chosen and the reaction was repeated. 
Expectedly, all the steps were smooth. Thus, 
on heating a mixture of sulfathiazole (1 mol.) 
and ethoxymethylenemalonic ester (1 mol.) in 
benzene the condensation product (I) was ob- 
tained in quantitative yield, crystallized from 
aqueous ethanol, m.p. 165-66°C. (Found: C, 
48-3; H, 4-7; N, 9-7. requires 
C, 48-0; H, 4:5; N, 9-9.) The condensation 
product (I) on heating in boiling diphenyl ether 
under controlled conditions gave the cyclized 
product (II) in 93% yield, crystallized from 
nitrobenzene in rhombic needles, m.p., 281-82° C. 
(with decomp.). (Found: C, 47:2; H, 3-5; 
N, 11-7; S, 16-5. C,;H,,N,0,S, requires C, 47-5 ; 
H, 3-5; N, 11-1; S, 16-9.) The saponification 
of. (II) was accomplished in quantitative yield 
by refluxing with excess of 10% sodium 
hydroxide for 2hr. and subsequent neutraliza- 
tion. The acid (III), being very sparingly 
soluble in organic solvents, was directly de- 


carboxylated by heating in boiling dipheny! 
ether for 1%hr. The 4-hydroxy quinoline 
derivative (IV) obtained on cooling was wash- 
ed with petroleum ether and finally crystallized 
from a large volume of nitrobenzene in shin- 
ing microscopic needles, m.p., 312-13°C. (with 


decomp.), yield 83-84%. (Found: C, 46-7; 
H, 2-6; N, 13-3. requires C, 46-9 ; 
H, 3-0; N, 13-7.) 

The condensation product from sulfaguani- 
dine obtained in quantitative yield crystallized 
from aqueous ethanol, m.p., 186-87° C. (Found : 
C, 46-7; H, 4-9; N, 14-7. C,;H.)N,O,S requires 
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C, 46-9; H, 5-3; N, 14-6), because of the pre- 
sence of free amino groups, presented the same 
difficulty during cyclization. Work, now in 
progress to prepare 4-hydroxy quinoline deri- 
vatives from other sulfanilamides and their 
conversion to 4-alkylaminoquinolines for test- 
ing their biological activity, will be reported 
elsewhere. 


Dept. of Chem. 
Technology, 
‘University of Bombay, 
Matunga, Bombay-19, 
February 27, 1958. 


KaAsSHINATH S, SARDESAI. 
S. V. SUNTHANKAR. 
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GLUTAMIC ACID DECARBOXYLASE 
IN FUSARIA 


DurInc an investigation of the amino acid 
composition of Fusaria! by circular paper 
chromatography?:*  y-aminobutyric acid was 
identified in the acid hydrolysate of Fusarium 
vasinfectum. Confirmation for its presence was 
obtained by running a mixed chromatogram 
with an authentic and pure sample of 7-amino- 
butyric acid.* 

two-dimensional chromatogram using 
n-butanol-acetic acid-water (40:10:50) as 
the first solvent and pyridine water (80: 20) 
as the second established the presence of this 
acid beyond doubt. The test solutions were 
spotted at one corner of a square filter-paper 
(25 x 25cm.) which was rolled into the form 
of a cylinder, stitched at two points and dip- 
ped in the butanol solvent in a petri-dish at 
the bottom of a cylindrical jar of suitable size. 
The jar was covered with a _ greased plate. 
When the solvent‘front had ascended up to the 
end of the paper they were removed, air-dried 
and rolled into the form of cylinder in another 
direction and developed in pyridine water. 


After the two. developments they were dried - 


and sprayed with ninhydrin. Each run took 
about 25 hours. 

The presence of vy-aminobutyric acid in 
F. vasinfectum rendered interesting a study of 
the enzyme systems implicated in its forma- 
tion. Therefore the activity of the enzyme 
glutamic acid decarboxylase was determined by 
the circular paper chomategraphy.® The order 


of efficiency of the carbon and nitrogen sources _ 


for the enzyme activity were as follows: 
Fructose > Sucrose > Maltose > Glucose > 


-Manose > Lactose > Galactose. 
(NH,).SO, > NH,Cl > NH,NO, > KNO, > 

NaNO,. 

An alkaline pH had a deleterious effect on 
the enzyme activity while an acid environment 
had a favourable influence. The optimal 
enzyme activity was found at pH 4-5 and 
30°C. ‘The enzyme activity which was littl 
in young cultures increased with age and 
coincided with the stage when the cells were 
in resting condition. It was at maximum on 
the 16th day. It gradually diminished when 
the cells started to autolyse. 

Decarboxylation of L-glutamic acid t 
y-aminobutyric acid is known ‘to occur in 
plants, animals, bacteria and yeast. Details of 
investigations carried out on this enzyme of 
F. vasinfectum will be published elsewhere. 

I-am very grateful to Professors Dr. S. V. 
Anantakrishnan and Dr. T. S. Sadasivan for 
their guidance and encouragement. 


Dept. of Chemistry, S. NATARAJAN.* 
Madras Christian College, 
Tambaram, March’ 7, 1958. 


* Present Address:—Research Assistant, Dept. of 
Biochemistry, Indian Institute of Science, Bangalore-3. 
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5, —, Radhakrishnan, A. N. and Vaidyanathan, C. S., 
Nature, 1952, 170, 1025; /. /ndian Just. Sti. 
1952, 34, 305; Anal. Chem., 1952, 24, 1677. 


A SHORT NOTE ON THE TESTING OF 
R.W. COEFFICIENT AT DIFFERENT 
TEMPERATURES 


Ir is maintained in the text-books that the 
test for R.W. Coefficient should be carried out 
at 20°C. This no doubt appears to be very 
pertinent. But on analysis it will be found 
there may not be much point in insisting on 
a particular temperature. The germicidal acti- 
vity of phenol will increase with the rise of 
temperature but this will also be the case with 
the disinfectant that is being tested and com- 
-pared with the phenol. Since both the reactions 
will incre: with a rise in temperature a gross 
change in the R.W. Coefficient may not occur. 
The present work has been undertaken to test 


ay 
| 
this. hypothesis. 
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Results 
Rideal-Walker coefficients at different temperatures 
lst Test 2nd Test : 
. Reaction Dilution at which S. typhi Dilution at which S. typhi 
Disinfectant ; killed in 7% mins. 
Temperature are killed in 754 mins. are 
Disinfectant Phenol Disinfectant Phenol 
DETTOL oe 1: 300 1: 100 3 1: 300 1: 100 3 
20° C 1 : 350 1:115 3-04 1 : 350 1: 100 3-5 
25° C. 1: 350 1: 125 2-8 1 : 350 1: 100 3-5 
30° C 1: 350 1: 125 2-8 1 : 400 1: 125 3-2 
: 35° C 1 : 450 1: 180 3-46 1 : 400 1: 125 3-2 
CYLLINE 15° C. 1: 400 1: 110 3-64 1: 360 1; 100 3-5 
20° Cc, 1: 500 1: 120 4-2 1 : 400 1: 100 4 
25° C 1 : 550 1: 125 4-4 1: 500 1: 120 4-2 
30° 1; 550 . 4-4 1 : 500 1: 125 4 
35° C 1 : 550 1: 125 4-4 ‘1: 600 1: 120 4-2 
In the undermentioned experimental tests which is not the characteristic feature of this 
Lister strain of Salmonella typhi after five sub- species. After setting, it looked like a bunch 
cultures in broth has been used. Cultures treat- of fruits but only one such bunch could be re- 
ed with various concentrations of disinfectant corded on the entire length of the vine (Fig. |). 
have been transferred with a standard 4mm. 


platinum loop, to nutrient broth tubes each 
30 secs. and incubated at 37°C, for 24 hours. 
The results are given in the accompanying 
table. 

As far as the above disinfectants are con- 
cerned, the various temperatures at which the 
tests have been carried out do not appear io 
affect the value of R.W. Coefficient materially. 
Central Drug Res. Inst., A. MUKHERJI. 
Lucknow, December 18, 1957. 


A TERATOLOGICAL PHENOMENON IN 
LAGENARIA SICERARIA STANDL. 


Lagenaria siceraria Standl., commonly known 
as bottlegourd, is a pubescent angular trailing 
herb of cucurbitacez family and is largely cul- 
tivated as a vegetable crop. It is a moncecious 
plant and its stem possesses distinct nodes and 
internodes. Normally, a node bears a leaf with 
single staminate or pistillate flower, a bifid 
tendril and a vegetative shoot. The pistillate 
flowers are short peduncled unlike the stami- 
nates, which are borne on long peduncles. The 
Giacerpible, fromm ame ty the 
existence of angular internodes, 

Recently, on a bottlegourd plant, about 40 
pistillate flowers: were found’ borne in a bunch 
giving the appearance of a pseudo-inflorescence, 


1. Banch of young fruits and_flowers. 
On close examination of this bunch, it. was 
observed that it exhibited a teratological fea- 
ture resulting from the shortening of the 
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internodes and fusion of the stem nodes. The 
emergence of leaf and shoot on the nodes were 
altogether suppressed. Only the bifid tendrils 
were present in a minute form on each node 
beside the fruit or pistillate flower, which con- 
firmed this observation. The pistillate flowers 
were borne in acropetal succession on the main 
and side branches. They were normal, regular 
and epigynous like the rest on the vine. 

Although various forms of abnormalities have 
been noted in cucurbitacee by Masters (1869), 
the present type of teratological phenomenon 
in Lagenaria siceraria Standl. was recorded for 
the first time. 


Horticultural Res. Inst., 
Saharanpur, 
December 14, 1957. 


L. B. Srncu. 
S. N. Suvcu. 


1. Masters, M. T., Vegetable Teratology, London, 1869. 


INFLUENCE AND MECHANISM OF 
ACTION OF LOW TEMPERATURE 
PRE-TREATMENT ON GERMINATION 
OF TOBACCO SEEDS 


WorkINnG on the germination of tobacco seeds 
(Nicotiana tabacum) we find that the seeds of 
the flue-cured variety Harrison Special germi- 
nate poorly at high temperatures. The actual 
germination figures were 63-1% at 32-2°C., 
31-8% to 38°6% at 35°C. and only 9-0% at 
37-8°C. compared to over 96% between the 
temperature range of 17-8°C. to 27°8°C. in 
general these observations confirm the results 
obtained by Johnson et al.! and Kincaid.? 

If, however, the seeds are pre-treated after 
soaking at low temperatures for various 
periods the germinating capacity increases very 
appreciably (Table 1) when tested for germina- 
tion at the same temperatures. This effect is 
similar to the numerous cases of ‘after-ripen- 


Science 
ing’ of dormant seeds by stratification or by 
cold temperature treatment reported in litera- 
ture.3— 

But there are three important differences: 
(1) the seeds of tobacco when treated were 
not dormant in the usual sense as they readily 
germinated almost. fully between the tempera- 
tures of 17°8°C. to 27-8°C.; (2) the effect of 
pre-treatment, in general, was additive, i.e., 
longer the period of pre-treatment, better was 
the germination; and (3) the period of pre- 
treatment to which the seeds reacted was 
counted in hours and days compared to the 
treatment of months necessary for ‘after-ripen- 
ing’ in the dormant seeds. The most compar- 
able record seems to be that of germination of 
Delphinium,® which showed an increase from 
82% to 92% at 15°C. (59° F.) and from 62% 
to 76% at 20°C. (68°F.) -after pre-treatment 
for 4 days to the temperatures of 0-5° C. (33° F.) 
and 5°C. (41° F.) respectively. However, the 
differences between after-ripening of dormant 
seeds and the reaction to the low temperature 
treatments mentioned above may only be of a 
quantitative rather than of a qualitative nature. 

In order to explain the observed facts it is 
suggested that germination in tobacco may be 
considered to consist of 2 stages: 

Stage A.—The stage of ‘after-ripening’. At 
this stage an inducer substance which may be 
termed as ‘germigen’ is produced in the seed, 
without which the next stage (i.e., the develop- 
ment of the seedling) cannot take place. In 
tobacco, this stage can proceed on at the low 
temperatures of 5-6°C. to 22-2°C. when wet- 
ted, although there is no visible germination 
at temperatures below 12°C. because such a 
temperature is lower than the minimum cardi- 
nal temperature for germination. 

Stage B.—The stage of development of the 
seedling. This stage cannot be initiated until 
an adequate amount of ‘germigen’ is available 
in the seed, lack of which keeps the seed dor- 


TABLE I 


Percentage germination at different temperatures after pre-treatment of soaked seeds to low 
temperatures for various periods 


Incuba- Preé-treat- Duration of pre-treatment 
tion ment 
Tem Tempe- No pre- 
sonhe rature treatment 12 brs, 1 day 2 days 4 days 6 days 8 days 
0 brs. 
37-8°C. 222° 9-0 11-2 13 20-1 23-4 26-7 
22-2° 31-8 36-7 31-2 33-4 49-6 63-2 63-0 
35°°C. .. 88-6 41-7... 50-1 58-9 80-0 88-6 87-0 
5-6° 36-7 40-6 40-6 43-0 51-1 61-1 68-2 
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mant in spite of other conditions being favour- 
able. 

It also seems that the quantity of ‘germigen’ 
required for germination at higher temperatures 
is larger than at lower temperatures and 
therefore more seeds remain dormant at the 
higher temperatures, the supply of ‘germigen’ 
being inadequate for this purpose. With pre- 
treatment a higher ‘germigen’ level is reach- 
ed, and this results in comparatively high ger- 
mination at all incubation temperatures; but 
as long as pre-treatment is incomplete, the 
trend of more number of seeds germinating at 


lower temperatures is maintained. When pre- 


treatment is adequate, as was obtained in some 
other experiments with 8 days’ pre-treatment 
at 17-8°C., a germination of over 96% was 
possible even at 35°C. 

Considering that the seeds germinated to 
over 96% within the temperature range of 
178°C. to 27-8°C. without pre-treatment, it 
is evident that within this temperature range 
both the stages A and B could be completed 
simultaneously. At such temperatures, there- 
fore, there is no possibility of recognising the 
two stages. This probably is the reason why 
the two stages in germination have escaped 
attention in other species. A fulller account of 
the experiments will be published elsewhere. 

Our thanks are due to Dr. N. R. Bhat, Direc- 
tor, Tobacco Research, Central Tobacco Re- 
search Institute, Rajahmundry, for his kind 
interest in this work. 

Central Tobacco Res. Inst., N. L. PAL. 
Rajahmundry, N. C. GOPALACHARI. 
July 26, 1957. 
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INFLUENCE OF CERTAIN SPECIES 
OF EARTHWORMS ON THE STRUC- 
TURE OF SOME HILL SOILS 


CERTAIN species of earthworms in some soils 
of Himachal Pradesh have been found to affect 
the soil structure adversely. The earthworms 
form small castings into lumps which on dry- 
ing become cement-like hard clods. Within a 
few years of infestation, the entire fertile soil 
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having good Structure becomes cloddy, struc- 
tureless and unproductive. Many acres of land 
thus has lost its productivity. 

The earthworms are pinkish to brown in 
colour and have small segments. Their size 
varies from 1” to 6” and they are very active. 
Their activities are confined to about 15” of 
the top soil and during unfavourable condi- 
tions they hibernate in the subsurface soil. As 
many as 250 worms per square foot of soil 
have been counted in the average infested 
lands. 

Living and dead specimens of the worms 
were sent for identification to the Director, 
Zoological Survey of India, Calcutta, who jas 
reported the same to represent the genus Allobo- 
phora of the family Lumbricide (Order Oligo- 
cheta). Most of the worms belonging to the 
genus Allobophora are known to be largely 
distributed over England, Ireland and are gene- 
rally reported to be found in the Arctic re- 
gions. They are the only earthworms capable 
of burrowing through snow and ice. 

The worms prefer heavy, compact soil and 
flourish well on organic matter and manure pre- 
pared from pine-tree leaves. The infested soils 
are situated at elevations of 7,000’ to 8,000’ 
above sea-level and have cool summers with a 
monsoon rainfall of about 60”. These soils re- 
main under snow for 3 to 4 months in winter. 
Texture of these soils is silty clay to clay loam 
and their colour varies from pale brown to 
dark brown. The pH of these soils varies from 
5-8 to 6-8. 

Microscopic studies show that these worms 
excrete some colourless waxy fluid from their 
nymphridia. This waxy fluid adheres to the 
soil particles and castings and it makes a gela- 
tin-like membrane around them. This colour- 
less waxy fluid perhaps functions as _ the 
cementing material to the castings and this 
hard clods are formed. 

Further work on this as well as remedies 
for rectification of the defects is in progress 
and will be-reported separately. 

Deptt. of Agriculture, G. S. AGARWAL. 
Himachal Pradesh, K. S. K. Rao. 
Simla, January 4, 1958. L. S. Nec. 
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' ON THE OCCURRENCE AND LIFE- 
CYCLE OF THE JAK WEEVIL 


(OCHYROMERA ARTOCARPI, MAR- 
SHALL) AT COIMBATORE 


THe Jak weevil Ochyromera artocarpi, Mar- 
shall has been so far reported from North 
Malabar and Mysore only (Ramakrishna 
Ayyar, 1932, 1940). Recently, during Novem- 
ber 1957, this weevil was noted for the first 
time occurring in large numbers on jak (Arto- 
carpus heterophyllus, Lamk.) growing in the 
gardens attached to the Agricultural College 
and Research Institute, Coimbatore. The grubs 
of the weevil were found boring the inflores- 
cence with the result a large number of them 
dropped down. All stages were present inside 
the fallen buds. Since no information is avail- 
able on the life-history and habits of the 
weevil, a study was undertaken during the 
month of December 1957 in the cold season 
when the average maximum and minimum tem- 
peratures were 83-4°F. and 67-0°F. respec- 
tively and observations are presented below in 
brief. 

The adult is a small, active, greyish brown 
weevil measuring 3:5mm. in length and 
1-5mm. in breadth, with the whole body thinly 
clothed with fine setiform golden scales and 
set with suberect sete and elytra bearing 
numerous irregular and ill-defined small bare 
spots. It is often found in groups feeding on 
the tissue of inflorescence. Eggs are laid singly 
in small cavities excavated by the adults in the 
inflorescence. The egg is pearly white, smooth 
and oblong oval measuring on an average 
0-42 mm. in length and 0-28mm. in width. The 
eggs hatch in 3 to 4 days and the newly hatched 


Fic. 1. Stages of Jak weevil pi, M.). 


legless grub is pale white with a pale brown 
head and measures 0-56 mm. in length. It bores 


through the tissue in all directions and becomes 
mature in 12 to 15 days. The full-grown grub 
is whitish in colour measuring 4-9mm. in 
length. Its head is light brown but darker at 
the frontal region and much narrower than 
thorax and with a conspicuous dark line in the 
frons. The body is moderately curved, taper- 
ing towards the posterior region. Pupation 
takes place in a cavity at the end of the larval 
burrow. The pupa is naked, whitish in colour 
and is about 3-6mm. long and 1-5mm. broad 
with numerous setigerous tubercles on the 
body. The pupal stage lasts for 5 to 6 days. 
The adult emerges by boring a hole on the 
outer skin. The total life-cycle of- 28 indivi- 
duals ranged from 20 to 25 days. The longe- 
vity of the weevil was rather short under cap- 
tivity which ranged from 6 to 23 days for 
females and 5 to 18 days for males. The egg- 
laying capacity also was poor in captivity and 
the number of eggs laid by 15 individuals 
varied from 18 to 38. 

Entomology Section, T. R. SupRAMANIAN. 
Agric. Coliege & Res. Inst., 

Coimbatore, February 1, 1958. 
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1932, 27, 48. 
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ROOT-KNOT NEMATODES ON 
POTATOES IN INDIA 


Survey carried out in the principal potato- 
growing regions in the country has shown that 
rcot-knot nematodes (Meloidogyne spp.) are 
common pests of potatoes, with a wide host 
range. The disease caused by root-knot nema- 
todes is not easy to-recognise in the field as, 
very often, no symptoms above-ground are 
visible. Sometimes, however, severely attacked 
plants are stunted and may even show signs 
of premature wilting.* 

In this country the species of Meloidogyne, 
attacking potato tubers, have been found to 
eccur in over a wide area, and pathogenic spe- 
cies, inciting gall-formation on potato, have 
been collected from the following tracts: 

Other susceptible plants recognised under con- 
ditions prevailing in the plains are Lycopersicon 
esculentum, Brassica oleracea, Solanum nigrum, 
Solanum melongena, Achyranthus  asper2, 
Ruellia sp., Coleus perviflorus, Physalis minima 
and Chenopodium album. 

Root-knot nematodes found in the plains on 
wild susceptible plants can, under favourable 
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Location Altitude above sea-level Species involved 
1 Uttar Pradesh (Almora and Bhowali areas) .. 4,000 to 6,000 ft. M. javanica (Treub) Chitwood 
M. incognita acrita Chitwood 

2 Simla Hills (covering regions around Theog- 5,500 to 6,500 ft. M. incognita acrita 

Mashobra valley) 
3 Bihar (Chotanagpur, hill regions of Ranchi 2,500 to 3,700 ft. M. incognita (Kofoid and White) 

and Netarhat) Chitwood 
4 Assam (throughout Shillong Hills) 5,000 to 6,000 ft. M. incognita 
5 Mysore (Chickballapur) About 3,000 ft. M. javanica; M. incognita acrita 


conditions, act as collatera] hosts for the potato 
tuber infection. One of these is ‘Kurkon’ (Coleus 
perviflorus) which shows heavy gall-formation 
on roots infested with M. incognita (Fig. 2). In 


a 
Fic. 1. (@) ‘Kurkon’ roots showing heavy gall- 
formation as a result of infestation with W. incognita. 


(4) Normal roots of ‘ Kurkon’. 
an experiment, 48 healthy plants of Up-to- 
date variety of potato were raised in pots 
containing sterile soil. They were divided into 
three sets of 16 plants each. To the first set, leach- 
ings of roots from ‘Kurkon’ infested with root- 
knot nematodes were added. To the second sei 
of sixteen pots leachings from infested potaio 
tubers carrying M. incognita on Satha variety 
secured from Ranchi were added. The third 
set served as control, All the pots were kept 
in a cool situation under shade. Sixty days 
after inoculation the tubers produced from ¢e!l 


the plants grown on nematode inoculum de- 
rived either from Coleus roots and from the 
potato tubers showed typical root-knot symp- 
toms (Fig. 1) whereas the control was com- 
pletely free from infestation (Fig. 1). 


a 
Fic. 2. (@) Potato taber infected with root-knot 
nematode derived from ‘ Kurkon ’ roots. 


(4) Control—normal potato tuber. 


Earlier reports in this country of Heterodera 
marioni (Cornu) Goodey? being associated with 
gall-formation on potato should now be re- 
garded as being caused by Meloidogyne sps. 

We are grateful to Drs. M. T. Franklin and 
J. B. Goodey of Rothamsted Experimental Sta- 
tion, Harpenden, Hertfordshire, England, who 
have helped to identify the root-knot nematodes 
found associated with several plants. 


Central Potato Res. PUSHKARNATH. 
Institute, B. N. Roy CHoupnary. 
Simla, January 17, 1958. 


1, Steiner, G., ‘ Plant nematodes the grower should 
know,” Dept. Agric, Florida. Bull., 1953, 131, 48. 

2,. Thirumalachar, M. Root-knet nematodes of 
potato tubers in Simla,” Curr. Sci., 1951, 20, 104. 

3. Walker, J. C., Root-knot Disease of Potato in Disease 
of Vegetable Crops, McGraw Hill, 1952, p. 370. 
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EFFECT OF IAA AND KINETIN ON 
POLLEN TUBES OF PINUS 
ROXBURGHII SAR. 


Ever since 1834, when von Mohl (see O’Kelley, 
1955) first noticed the germination of pollen 
grains in moist air, several attempts have been 
made to culture them artificially. It has been 
observed that pollens differ considerably in their 
power to germinate in vitro. However, in most 
cases the percentage of germination is lower 
and the length of the pollen tube consider- 
ably shorter than what is obtained under natu- 
ral conditions. While sucrose is the principal 
component of the medium, germination and tube 
growth can be improved by incorporating boric 
acid, hormones and vitamins. Besides, in a 
number of cases, the use of plant tissue ex- 
tracts has also given very favourable results. 

Male cones of Pinus roxburghii were obtain- 
ed from the plants growing near Vijay Chowk, 
New Delhi. The mature pollen showed two 
degenerated prothallial cells, the tube nucleus 
and the generative cell. 

Pollen grains were cultured by the hanging 
drop technique. The cultures were stored at 
room temperature and exposed to diffuse labo- 
ratory light. The* culture medium comprised 
15% sucrose, 0-66% agar, and 0-01% boric 
acid. This will be referred to hereafter as the 
basic medium. In some cases indoleacetic acid 
(2-5p.p.m.) and in others kinetin (0-01%) was 
added after the pollen grains had grown for 
3 days on the basic medium. For treating with 
IAA or kinetin, the cover glass was carefully 
removed, a drop of the chemical added with 
the help of a camel hair brush and the cover 
glass immediately replaced. After the pollen 
tubes had ceased to elongate, the coverglass 
with the agar film was removed and dried in 
the air, fixed in F.A.A., stained in acetocar- 
mine and dehydrated in the tertiary-butyl 
alcohol-xylol series. The percentage of germi- 
nation was determined by counting more than 
100 grains from five or more different fields uf 
the microscope. The tube length given is the 
average of 20 tubes. All readings were taken 
under the high power of the microscope after 
8 days growth. Pollen grains cultured in 
sucrose-agar medium showed very little growth. 
To overcome this difficulty, 0-01% boric acid 
was added to the sucrose-agar medium. In 
this medium germination took place after 
about 48 hours. The percentage of germination 


* All chemicals used were of the analytical reagent 
(AR) grade. Pyrex double distilled water was used 
throughout. 


Letters to the Editor 


varied from 78 to 82 and the average tube 
length was 203 (Figs. 1, 7). In IAA medium 
80% of the pollen grains germinated and show- 
ed 490 long tubes (Figs. 2, 7). Although in 
the kinetin medium the length of the pollen 
tube increased to 586 (Figs. 3, 7), the ger- 
mination was only 74%. 


Fig. 1. Germinated pollen grain in basic medium, 
x 560. Fig. 2. Same, in basic medium + IAA, x 560. 
Fig. 3. Same, in basic medium + kinetin, x 560. F1Gs. 4-6. 
Relative sizes of the starch grains in the basic medium; 
basic+IAA; and basic+kinetin, x 1,070. 

No branching or swelling of the tip of the 
pollen tube occurred in the basic medium and 
the tubes followed a straight course. However, 
when IAA was added there was profuse 
branching. In kinetin, on the other hand, 


branching was scarce but there was general 
swelling of the pollen tubes. Division of the 
antheridial cell was not induced by these 
chemicals. No relation could be seen between 
the branching of the tube and the position of 
the tube nucleus as recently reported by Tanaka 
(1956) in Pinus densiflora. 
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At the beginning of the experiment, no 
appreciable quantity of starch could be seen 
either in the pollen tube or in the pollen grains. 
In the basic medium starch was seen in the 
pollen grain as well as the tube but the amount 
is small and the grain size does not exceed 
34 (Fig. 4) in diameter; the cytoplasm is 
more or less uniform and without much vacuo- 
lation. In the IAA medium most of the starch 
is concentrated around the tube nucleus and 
at the tip of the pollen tube; the diameter of 
the starch grains is about 5-2 (Fig. 5) and 


the latter have a prominent hilum. In kinetin 


the grain size is 7“ in diameter (Fig. 6). In 
both IAA and kinetin media the cytoplasm was 
scanty and vacuolated. 


w 


Iw Microns 
= o 


Bas ic 
1AA 


Fig. 7. Histogram indicating pollen tube length in 
microns in the basic medium; basic medium +IAA (2-5 
p.p.m ); and basic medium + kinetin (0-01%). 

As is well known, the pollen tubes of Pinus 
remain in the resting condition in the nucellus 
for about 9 months. It is hard to believe that 
they survive this long period by utilizing only 
the stored food unless it is agreed that they 
also absorb and utilize food from the nucellar 
tissue. Since the time of Schleiden (1849) and 
Van Tieghem (1869; see Brink, 1924), several 
attempts have been made to culture the pol- 
lens of different plants in sugar solutions. In 
the angiosperms the reserve food material of 
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the pollen grains may be sufficient in some 


cases to support an appreciable amount of 
growth. But in conifers like Pinus an 
intake of food material is essential as 


about 3 months elapse from the time the 
pollen tube resumes growth to the time of 
fertilization. Mangin (1866; see Brink, 1924) 
first noted that the pollen grains of some spe- 
cies, when placed in sugar solution, accumu- 
late starch freely. Confirmation of this also 
came from Tischler (1917; see Brink, 1924). In 
Pinus laricio, Dodel Port (1880, see Brink, 1924) 
reported that on a concentrated sugar solution 
the pollen tube shows an accumulation of 
starch. From these observations it may be con- 
cluded that sucrose is taken up and converted 
into starch. In vivo also pollen tubes in the 
nucellus show a good accumulation of starch. 
This fact has recently been further confirmed 
by the work of Hellmers and Machlis (1956) 
who have shown, both qualitatively and quan- 
titatively, that the pollen tubes of Pinus pon- 
derosa absorb and utilise carbohydrates present 
in the culture medium. O’Kelley (1955, 1957) 
has also demonstrated, by the use of C!4-label- 
led sugars, that sugars are absorbed and used 
in the respiration of germinating pollen tubes 
of Tecoma radicans. The greater accumulation 
of starch in the pollen tubes of Pinus roxrbur- 
ghii when supplied with kinetin and IAA sug- 
gests that these chemicals probably enable the 
pollen tubes to absorb larger quantities of 
sugars from the medium and convert it to 
starch. 

I am greatly indebted to Prof. P. Mahesh- 
wari under whose guidance this work was car- 
ried out. My thanks are also due to Mr, I. K. 
Vasil who helped me in the pollen culture work. 
Botany Department, R. N. Konar. 
University of Delhi, 

February 14, 1958. 


1. Brink, R. A., ‘The physiology of pollen, I1”, 
American J. Bot., 1924, 11, 283-94. 

2. Hellmers, H. and Machlis, L., “Exogenous suab- 
strate utilization and fermentation by the pollen 
of Pinus ponderosa,” Plant Physiol., 1956, 31, 
284-89. 


3 O’Kelley, J. C., “External carbohydrates in growth 
and respiration of pollen tubes i# vitro,” American 
J. Bot., 1955, 42, 322-27. 

4. —, “Boron effect on growth, oxygen uptake 
sugar by germinating pollen,” 

1957, 44, 239-44. 

5. Tanaka, K., “The pollen germination and pollen 
tube development in Pinus densiflors Sieb, et 
Zacc, II. The tube growth and tube nucleus, 
Sci. Rep. Tohoko Univ., 1956, 22, 219-24. 


6. Schleiden, M. J., Principles of Scientific Botan'y 
), London, 1849. 
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NOTE ON THE ESTIMATION OF 
STARCH IN SUGARCANE 


QUALITATIVE examination for starch of different 
species of Saccharum and allied genera at this 
Institute! has shown that fairly large quanti- 
ties of starch are found in them. For tke quan- 
titative determination of starch in sugarcane, 
the j-amylase method as used by Hanes? was 
successfully employed and has been in use at 
this Institute for quite a long time. Balch® and 
Alexander have recently reported colori- 
metric method for the determination of starch 
content in cane juices. An examination of the 
efficacy of the two methods revealed certain 
characteristic differences which are reported in 
this note. 

The starting material for the determination 
of starch in both the methods is the residue 
left after the sugars are thoroughly extracted 
with 85% alcohol. Using 1 g. of sugar-free 
residue, starch extracts were prepared with 
neutral calcium chloride according to the 
method of Balch (loc. cit.) and by solubilisa- 
tion with alcoholic hydrochloric acid and hot 
water extraction as adopted by Hanes. 

Using suitable aliquots of the two extracts, 
the amount of starch present in them was 
determined according to Balch in a Hilger 
photo-electric colorimeter, A. R. soluble starch 
being used as standard. Simultaneously, a 
25c.c. aliquot of starch extract obtained 
according to Hanes was treated with 2c.c. of 
acetate buffer and 2c.c. of f-amylase and the 
reducing power of the hydrolysate was deter- 
mined in terms of maltose using Somogyi' re- 
agent recommended for maltose estimation. 

The results obtained by the colorimetric 
method and the enzyme hydrolysis method 
are given in Table I. It can be seen 
from the table that in general the values ob- 
tained by the colorimetric method are 
definitely lower than those obtained 
by the #-amylase method. At higher con- 
centrations, however, the differences bet- 
ween the values obtained by the two methods 
were less marked though the values obtained 
by the colorimetric method are relatively low. 
It is also observed that at lower concentrations 
of starch, for example, as in the case of Co. 419 
(Table I) the chromogen formed (according to 
Balch) was very feeble and as such its inten- 
sity could not be measured. At higher con- 
centrations, on the other hand, the variation in 
the values of the two methods was much less. 
For the estimation of starch in sugarcane, 
therefore, the enzyme hydrolysis method of 
Hanes is found more suitable, 
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TABLE I 

Table showing the comparison between the 
colorimetric method and the $-amylase 

hydrolysis method 


Solution A* Solution B* 


Description 


Variety of sample 


Colori- Enzyme 
metric hydrolysis 


method method 


3-692 
3-578 


Bottom stem 
do 
do 
do 
do 
do 


++tt++ 


+ 2-975 


1-215 2-033 


Co, 419 1 


(All percentages on residual dry weight basis.) 


* Solution A~Starch extract obtained according to the 
method of Hanes (oc. cit.). 

* Solution B—Starch extract obtained according to the 
method of Balch R. ¥. (doc. cit ). 

+ Positive indication for the presence of starch. 

Thanks are due to Shri N. L. Dutt, Director, 
for affording all facilities. 


Sugarcane Breeding Inst., K. V. Gopata Aryar, 
Post Lawley Road, K. CHIRANJIvI Rao. 
Coimbatore, 

March 3, 1958. 


1. Dutt, N. L. and Narasimhan, R., Curr. Sci., 1949, 


346. | 
2. Hanes, C. S., Biochem. Journal, 1936, 30, Pt. 1, 168. 
3. Balch, R. T., The Sugar Journal, 1953, 15, (8), 


11-15. 
4, ie J. B. South Afri. Sug. Jour., 


5. Somogyi, M., /. Biol. Chem., 1945, 10, 61. 
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ON THE PHENOLIC CONTENT OF 
SUGARCANE AND SPONTANEUM 
JUICES 


PHENOLS in sugarcane juice are mainly tannin 
and anthocyanin of the rind. These are refer- 
red to as polyphenols. The quantitative study 
of phenols in cane juices: has not so far re- 
ceived much attention. Colorimetric methods 
are generally found more suitable for estimat- 


metric 
method 
zy) 010 2 
Erianthus 855 4-160 4 
65 4-522 4 
95 3-658 3 
Green leaves 256 1-239 0 
aes do 248 1-221 0 
Katha do 5558 1-368 
a do 6670 1-709 1 
do 0-9572 0 
ldo 
ee { Bottom stem + 0-6836 
do + 0-4443 
Green icaves + 00-7861 
| do + 0- 6665 
do + 0-7578 
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ing phenols in plant fluids. The Folin-Denis* 
colorimetric method is not found satisfactory 
for came juices as appreciable amounts of non- 
phenolic reducing substances including glu- 
cose?:3 interfere with the colour development. 
The diazotised sulphanilic acid reagent of Fox 
and Gange* as used by Miller and Urbain® for 
estimating phenols in water was found most 
satisfactory for the direct determination of 
phenols including cane tannin in raw cane 
juices. The procedure of estimation and some 
preliminary data on the phenolic content of 
the juices of a few cultivated Co. canes and 
wild spontaneums are reported in this paper. 

Centrifuged fresh cane juice—3 to 5ml. is 
made upto 100ml. 5ml. of this solution is 
freed from proteins and the filtrate made upto 
50ml. To this made up filtrate are added first 
4ml. of sulphanilic acid (0-8% containing 
lml. of concentrated sulphuric acid in 250 ml. 
of solution) and then 2ml. of freshly prepared 
sodium nitrite solution (8-0%). The contents 
are mixed well and finally 5ml. of sodium 
hydroxide solution (10%) is added and mix- 
ed. The light orange colour is allowed to deve- 
lop for 3 minutes and then compared with an 
artificial standard of potassium permanganate 
and potassium dichromate mixture. The artifi- 
cial standard is standardised against a standard 
solution of phloroglucinol. The weight in 
milligrams of phloroglucinol representing the 
phenolic content per 100ml. of juice divided by 
the specific gravity of the juice gives the weight 
of phenols in milligrams per 100g. of juice. 

Phenolic content was determined in juices of 
six cane varieties, viz., Co. 285, Co. 290, Co. 419, 
Co. 421, Co. 439 and Co. 467 and six varieties of 
Saccharum spontaneum,  viz., Imp. 1182, 
S.H.328, SES.74-A, SES 45, SES. 327 and 
SES.532 kindly made available by the Bota- 
nist, Spontaneum Expedition Scheme of this 
Institute. Four to five fully mature canes in 
the case of Co. canes and 30 to 40 stalks in 
the case of spontaneums were taken for ob- 
taining juice samples. 

In Table I are given the amounts in milli- 
grams of phenolic substances (in terms of 
phloroglucinol) on juice weight basis. 

It is evident from the data that on the whole 
the phenolic content of spontaneum juices is 
higher than that of cultivated canes. Co. 285 
shows the highest phenolic content—mean 
value 102mg. as compared to the other 
five varieties where the . mean _ value 
ranges between 28mg. and 58mg. On 
the other hand, the mean phenolic content of 
Spontaneums ranges between 70 and 139mg. 
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TasLe I 
Amount in milligrams of phenols expressed as 
phloroglucinol per 100g. of juice 


dD, Dz 
Variety Mean 
Le 

Co. canes 
Co. 285 e- 109 108 102 90 102 
Co. 421 - 86 58 58 60 58 
Co. 467 -- 66 55 49 es 53 
Co. 419 eo 45 45 47 46 
Co. 290 oe «6S 34 35 32 34 
Co. 439 —— 30 26 oe 28 

Spontaneums 

Imp. 1182 ++ 129 132 153 140 139 
SES. 74-A -. 104 100 110 110 106 
S. H. 328 «. 106 108 95 98 102 
SES. 45 -- 106 103 104 vl 101 
SES. 327 oot 2h 7 72 66 70 
SES- 532 -- 46 44 44 ** 45 


Using 2 dilutions D,, D2 for each juice and two levels 
L,, ke for each dilution and 4 to 6 readings taken in 3 
minutes per dilution. 
except SES.532 which contains only 45mg. The 
higher phenolic content in spontaneums and 
Co. 285 is very characteristic and may be of 
special physiological significance in the hardy 
and disease-resistant character of these varie- 
ties. 

Full details of this work will be published 
elsewhere. Thanks are due to Shri S. Rama- 
krishnan, Junior Assistant, for assistance and 
to Shri N. L. Dutt, Director, for kindly afford- 
ing facilities. 

Sugarcane Breeding Inst., K. PAsTHASARATHI. 
Post Lawley Road, M. VIJAYASARADEY. 
Coimbatore, March 3, 1958. 
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4. Fox, J. J. and Gange, A J. H., /. Soc. Chem. /nd., 
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RESPONSE TO TOUCH STIMULI BY 
A TENEBRIONID BEETLE, GONO- 
CEPHALUM DEPRESSUM 

A state of immobility or death-feigning in 
response to a sudden and brief stimulus is a 
known fact in many insects. Such state nas 
been termed thanatosis. Roeder? has used the 
term catalepsy to cover both thanatosis and 
protective pose. The present note deals with 
a study of thanatosis in Gonocephalum depres- 
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sum K. in resporise to touch stimuli applied 
with needle and with thread. Besides, stimuli 
were applied to the different regions of the 
body to compare the sensitivity of the regions 
to touch stimuli. 

Before application of a stimulus each insect 
was kept confined to a filter-paperr with an 
inverted funnel for a few hours (4-6 hours). 
Thus each insect was given a long period of 
quiet in order to avoid holding or pressing or 
any other stimulation during application of 
stimuli. Picking or pressing or dropping has 
earlier been observed* to influence the dura- 
tion of death-feigning of some insects. The 
period of thanatosis shown by each individual 
insect was noted with the help of a stop- 
watch. 

No significant difference has been observed 
between the responses shown by G. depressum 
to the two different stimuli. Stimuli with 
thread were not applied to the coxa due to 
some unavoidable reasons. Responses to stimuli 
applied with needle to the different regions 2f 
the body have been compared. The period of 
thanatosis in response to touch stimuli to the 
different regions of the body studied is gene- 
rally short except that in response to stimuli 
applied to the coxal segments of legs (Fig. 1), 


CRANIUM 


COKA 


ABDOMEN 


@ NEEOLE 
THREAD 


64° 3 °7 
PERIOD IN SEC. 


Response of Gonocephalum depressum to 
or thread to the different 


Fic. 1. 
stimuli applied with needle 
regions of the body. 
which appear to be the most excitable regions. 
A longer period of thanatosis was observed 
when the antennz were amputated (see Fig. 1, 
response represented by narrow line against 
antenna). Rabaud! induced tonic immobility 
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by decapitating a number of Lepidoptera which 
did not show such response to feeble stimula- 
tion. Thanatosis is probably induced more 
effectively by a stronger stimulus in insects 
which show little or no thanatosis to a lighter 
stimulus. 

The authors are thankful to Dr. A. P. Kapur, 
Entolology Section, Zoological Survey of India, 
who kindly identified the species. 


Dept. of Zoology, A. K. Datta Gupta, 
Birla College, Pilani, B. B. Gupta, 
May 15, 1957. 
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COBALT AND ZINC CONTENTS OFA 
FEW FORAGE PLANTS OF WESTERN 
INDIA 


THouGH the exact role of cobalt and zinc in 
plant nutrition is yet to be confirmed, their 
importance in animal nutrition is well estab- 
lished. While cobalt is a constituent of vita- 
min B,,, zinc has been found to be essential in 
the utilization of vitamin A, riboflavin, biotin, 
pantothenic acid and other essential fatty 
acids. Forage plants are the only source of Co 
and Zn for livestock requirements. Plants 
growing on normal soils rarely suffer from zinc 
deficiency and even under the most deficient 
conditions in soils, Zn concentration of pasture 
plants rarely falls below 10p.p.m5 which is 
enough to meet animal requirements. Cobalt 
deficiencies, on the other hand, are of more 
common occurrence and pastures containing 
less than 0:07p.p.m. Co induce such diseases 
as bush sickness, phalaris staggers, salt sick- 
ness and other wasting diseases leading t 
death. As information is lacking on the Co 
and Zn contents of forage plants of Western 
India, a preliminary survey was carried out t 
determine the Co and Zn status of important 
forage plants from the grasslands of Bombay. 
All plant samples were collected at the flower- 
ing stage and the analysis was made on tripli- 
cate samples by the methods of Piper.* 
Table I shows that the Co content of grasses 
varies from 0-2 to 1-0 p.p.m. with an average 
of 0-6 p.p.m. while the Zn content varies from 
10-73 to 36-19 p.p.m. with an average @ 
16-93 p.p.m. The legumes, on the other hand 
contain slightly higher amounts of Co varying 
from 0-4 to 1-6 ppm. with an average @ 
0-8 p.p.m. but lesser amounts of Zn, varyint 
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TABLE I 
Average Co and Zn contents of some Indian 
forage plants 


(p.p.m. of dry matter) 


Botanical Name Co Zn 

1 Jschemum ciliare Retz. «- O-4 36-19 
2 Heteropogon contortus L. 0-6 14-04 
3 Themeda triandra Forsk. «+ 0-8 12-01 
4 Themeda quadrivalvis OK. es O-7 14-14 
5 Pseudenthistiria heteroclita Hk. ++ 0-8 13-57 
6 Arundinella tenella Lawii 1-0 10-73 
. 1 Dicanthium annulatum Stapf. .. 0-3 12-54 
8 Eulalia fimbriata Bi. & Mc. ee 0-2 20-21 
9 J/udigofera tinctoria L. oe 8-73 
10 Aeylandia latebrosa DC. ee 12 4-99 
ll Crotolaria limsfoli: 1. O-4 13-42 
12 Crotolaria triguetra Dalz. O-4 18-41 
13 Crotolaria filipes Benth. ++ 0-5 16-38 
14 Smithia sensitiva Ait. «- 0-8 6-71 
15 Alysicarpus vaginalis DC. 0-7 5-48 
16 Alysicarpus pubescens Law. -- 0-6 4-60 


from 4:60 to 18-41 p.p.m. with an average of 
9-84 p.p.m. Our Co values confirm the find- 
ings of Datta and Datta Biswas? who found 
0-10 to 0-60 p.p.m. Co in the young stages of 
some Indian fodder plants grown under uni- 
form conditions in pot cultures. While there 
appears to be no deficiency of Co in the pas- 
ture species of Western India, the probability 
of Zn deficiency arising in the mature stages 
cannot be ruled out, as the Zn content is in 
marginal amounts in grasses with the excep- 
tion of Ischemum and Eulalia and in deficient 
amounts in the legumes, excluding species of 
Crotolaria. As soil analysis has shown that the 
available Zn content of the grassland soils is 
uniform, plant intake of Zn appears to be more 
dependent on species than on available Zn. 
Since the mineral content of pasture plants 
decreases with age, there is a likelihood of Za 
deficiency occurring even in grasses. There- 
fore, stock requirements of Zn can be met with 
only if the forage is harvested just after flower- 
ing. 


Dept. of Botany, (Miss) Jaya G. IYER. 
Institute of Science, Y. SATYANARAYAN. 
Bombay-1, December 23, 1957. 


l. Askew, H. O.. Mew Zealand J. Sci. and Technol., 
1939, 20 A, 315. 

2. Datta, N. P. and Datta Biswas, N.R., /ndian /. 
Agric. Sci., 1950, 21, 93. 

3. Mitchell, R. L., Soil Sci., 1945, @, 63. 

4. Piper, C.S., “Soil and Plant Analysis,"" Waite Agric. 
Res. Inst., 1944. 

5. Underwood, E. J., Trace Elements in Human and 
Animal Nutrition, 1956, Academic Press. 
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DETECTION OF MUSTARD OIL IN 
OTHER EDIBLE OILS 


Cases have been encountered where mustard 
oil was used to adulterate other edible oils. 
Suspicion would arise from the trend of the 
usual analytical characteristics. The following 
test has been devised to confirm the presence 
of mustard oil; it is based on the detection and 
estimation of allyl iso-thiocyanate, the volatile 
constituent present in mustard but not in 
other edible oils. 

The A.O.A.C. method! for the determination 
of volatile oil of mustard was followed with 
slight modification. In brief the method con- 
sists in mixing 10 ml. of the oil with 100ml. of 
water for 2 hours, and then adding 20ml. of 
alcohol. The mixture is distilled, and 60 ml. of 
distillate is collected in a flask containing 10 ml. 
of dilute ammonia (1:2). Twenty ml. of 
N/10 AgNO, are added to the distillate, and 
after standing overnight to coagulate Ag,S, the 
solution is made up to 100ml., and filtered. 
Fifty ml. of filtrate are distinctly acidified with 
HNO, and titrated with N/10 NH,CNS using 
5ml. of 10% ferric ammonium sulphate as 
indicator. 

Iml. N/10 AgNO, = 0-004956g. allyl iso- 
thiocyanate. 

An indication of the presence of mustard oil 
is obtained even during addition of AgNO, 
solution to the distillate, by immediate forma- 
tion of a dark colour and black precipitate. 
With other oils, only a slight brown colour 
may at worst develop on standing overnight. 
The intensity of the dark colour and the 
amount of black precipitate formed are directly 
related to the amount of mustard oil present. 

Some results are summarized in Table I. 

Taste I 


Allyl iso-thiocyanate 


Mustard oil No. 1 +» Present (0-38% appx.) 
Do. No, 2 +» do (0-19% appx.) 

Linseed oil ee Nil 

Niger seed oil o6 do 

Cocoanut oil oe do 

Groundnut oil oe do 

Sesame do 


oil 
Linseed oil containing mustard 
oil No. 1 .. Present (0°05% appx.) 

Do. No. 2 ++ Present (0-01% appx.) 


Work is in progress on the detection of the 
sulphur in the volatiles of mustard oil by con- 
version to H,S by a simple method. 


Central Food Lab., S. N. Mrrra. 
Calcutta-16, B. R. Roy. 
March 4, 1958. P. N: SEencupta, 


1. Oficial and Tentative Methods of the Association 
of — Agricultural Chemists, 8th Ed., 1955, 
p- 517. 
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REVIEWS 


Solid State Physics. (Advances in Research 
and Applications, Vol. 3.) Editors: F. Seitz 
and D. Turnbull. (Academic Press, Iac., New 
York.) Pp. 588. Price $12.00, 

This is the third volume of the series and 
it contains six excellent articles on some of 
the vital problems of Solid State Physics. In 
reviewing such a book one has to rest content 
with enumerating the articles and giving the 
barest summary of each. The topics dealt with 
are: (i) Group IlI-Group VI compounds, 
(ii) The continuum theory of lattice defects, 
(#i) Order-disorder phenomena in metals, 
(iv) Phase changes, (v) Relations between 
concentration and imperfection in crystalline 
solids, and (vi) Ferromagnetic domains. 

To each article is appended an exhaustive 
list of references which alone would have com- 
pletely justified the publication of this volume. 

It has long been realised that Group [II- 
Group VI compounds like ZnS and Group I- 
Group VII compounds like Cul possess semi- 
conducting properties. The important set of 
semiconducting Group III-Group V compounds 
like Ga-As, In-As, etc., have been investigated 
only recently and the first article in the book 
by H. Welker and H. Weiss deals with the 
physical and chemical properties of such com- 
pounds. The electrical, magnetic and optical 
properties have been dealt with in some 
detail. 

The introduction of an interstitial or impur- 
ity atom, a vacant site or a dislocation, in 
general, alters the position of every lattice 
point and in many cases it is most satisfactory 
to treat the greater part of the crystal as a 
continuum. For this, one uses the usual theory 
of elasticity modified by the presence of inter- 
nal stresses which have to be considered as 
being capable of moving about in the medium. 
Such treatments have been developed as early 
as 1897 by Burton and by Larmor when the 
elastic theory of ether was in vague. This 
method is found to be extremely useful in treat- 
ing the modern problems of lattice defects 
This has been dealt with in a clear and beauti- 
ful manner by J. D. Eshelby in such a way 
that the reader can grasp some of the import- 
ant uses as also the disadvantages of this ele- 
gant technique. 

The order-disorder phenomena in metals, 
particularly the means of detecting the short- 
range and long-range “order parameters” form 


the topic of the third article by L. Guttmann, 
Particularly valuable are the parts on the sta- 
tistical thermodynamics of order of alloys and 
the kinetics of order-disorder transformation, 
The article concludes with a useful appendix 
on ideal ordered structures. 

The fourth article on phase changes by 
D. Turnbull aims at elucidating the relative 
stability of different phases of the same sub- 
stance and also presents the mechanism of 
formation of one phase in another. With this 
view the classical explanation of Gibbs is pre- 
sented and it is followed by recent theories of 
phase stability and of the mechanism of phase 
change. 

The next article by F. A. Kroger and H. J. 
Vink gives the different types of relationship 
between the concentrations of imperfections so 
that from such a knowledge one may hope to 
control and regulate the concentrations of the 
different imperfections. These authors make 
use of a novel graphical treatment (in prefer- 
ence to the analytical one) which makes the 
understanding of this rather complex subject 
very much easier and which facilitates in the 
appreciation of the pioneering ideas of Wagner 
and Schottky. 

The last article by C. Kittel and J. K. Galt 
deals with the various aspects of the ferromag- 
netic domain theory. 

One cannot but be impressed by the thorough- 
ness with which the authors have presented 
each topic. The editors deserve special congra- 
tulations and thanks of all Solid State Physi- 
cists on having embarked on the publications 
of these indispensable volumes. S. R. 


Introductory Nuclear Physics. (Asian Stu- 
dents Second Edition.) By David Halliday. 
- (Publishers: Asia Publishing House, Bom- 
bay), 1957. Pp. ix+493. Price Rs. 17.50. 
This edition of the book, styled as Asian 
Students Edition, is much cheaper than the 
original, first published in 1950, so as to bring 
it within the purse of each and every student. 
Nuclear physics has gained much importance in 
recent years and many Universities offer this 
subject as a part of their curriculum. It is 
imperative, for any one who is pursuing the 
profession of a physicist to be acquainted with 
nuclear physics in order to keep himself in touch 
with this rapidly growing and important sub- 
ject of fundamental interest. The need for 
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such contact with this subject is all the more 
important for the present-day generation of 
students of physics. 

To fulfil this need, the book should start 
from elementary ideas and lead the reader on 
to the more advanced ideas on the subject. As 
the theoretical side of the subject is bound up 
with much of complicated mathematical appa- 
ratus, it would be bewildering to the student to 
give anything more than the necessary dosage 
of this. The experimental aspect of the sub- 
ject should be stressed and only such theoreti- 
cal ideas that would be helpful in understand- 


‘ing the significance of the experiments should 


be introduced. In the present book, such a line 
has been adopted and a compromising synthesis 
has been brought out. Its experimental bias 
makes it the ideal one for the non-specialists 
to appreciate and understand the subject. The 
treatment covers all the major topics including 
such aspects as fundamental particle physics, 
cosmic rays, nuclear spin and magnetism, elec- 
tric quodropole moments, nuclear fission and 
nuclear reactions. Thirteen appendices elabo- 
rate certain points of interest at the end. 

It is a book which in the opinion of the 
reviewer can be warmly recommended to per- 
sons who are non-specialists in the subject, but 
who want to understand something of this com- 
plex subject. 


Neutron Cross Sections. By Donald J. Hughes. 
(International Series of Monographs on 
Nuclear Energy, Division [I, Volume I.) 
(Pergamon Press, London, New York, 
Paris), 1957. Pp. 182. Price 30 sh. 

This monograph is essentially meant for 
those non-specialists in nuclear physics, who 
still intend to interpret and use the available 
experimental data on neutron cross-sections, as 
compiled and published by the Brookhaven 
National Laboratory and others. 

Any intelligent understanding and use of 
such data is considerably complicated by the 
great variety of the observed neutron cross- 
sections and their rather unsystematic nomen- 
clature. The available experimental data on 
neutron cross-sections is now so vast and the 
experimertal techniques so various, that it is 
rather difficult to keep an overall picture of 
the present state of development of the sub- 
ject. Chapter I removes both these difficulties 
quite satisfactorily. 

A proper appreciation of the available ex- 
perimental data requires that these neutron 
cross-sections must be related to the nuclear 
structure. However, the conceptual nuclear 
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structure has been considerably modified by 
the recent successes of the nuclear optical 
model and the nuclear shell model. Chapter II 
quite simply deals with this situation in con- 
nection with neutron cross-sections. 

The last four chapters deal with the specific 
techniques for measurement of neutron cross- 
sections and the nature of results obtained by 
them. Chapter III specifically deals with fast 
neutrons. Chapters IV and V deal with reso- 
nance neutrons interacting with non-fission- 
able and fissionable nuclei respectively. Chap- 
ter VI deals exclusively with the interactions 
produced by thermal neutrons. 

This monograph is very clear, concise and 
easy to read. It is excellent as an introduction 
to this subject. It will certainly enable one, 
without prior specialisation in nuclear physics, 
to use intelligently the available experimental 
data on neutron cross-sections. 

K. M. G. 


Methods of Biochemical Analysis, Vol. V. 
Edited by David Glick. (Interscience Pub- 
lishers, Inc., New York; India: Asia Pub- 
lishing House, Bombay-1), 1957. Pp. ix+ 


502. Price $9.50. 


This book which is the fifth volume of 
annual series on “Methods of Biochemical 
Analysis”, comprising methods, procedures and 
techniques for the determination and assay of 
biologically important substances maintains the 
high standard set by the previous volumes. 
The editor states in the preface, “The general 
plan followed in the organisation of the indi- 
vidual chapters is a discussion of the back- 
ground and previous work, a critical evalua- 
tion of the various approaches, and a presen- 
tation of the procedural details of the method 
or methods recommended by the author. The 
presentation of the experimental details is to 
be given in a manner that will furnish the 
laboratory worker with a compiete informa- 
tion required to carry out the analysis”. This 
aim has been amply achieved in this book. 

The topics discussed relate to assay methods 
for choline esterases, biological standards in 
biochemical analysis, «-keto acid determina- 
tions, microdetermination of cobalt in biologi- 
cal materials. Activation analysis and its 
application in biochemistry, contamination of 
trace element analysis and its control, chemi- 
cal determination of estrogens in human urine 
and infra-red analysis of vitamins, hormones 
and coenzymes. A cumulative index for 
Volumes I-V is provided in this volume, 
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In each case the treatment starts with in- 
troduction, general principles involved in the 
preparation of samples for analysis and the 
description of various methods and techniques 
employed in the determination. The reader 
can appreciate more clearly some of fhe diffi- 
culties involved in the problems and at the 
same time provide with useful practical infor- 
mation. The treatment of each topic by the 
author, who is a specialist, is simple and clear. 
The present volume achieves so useful a level 
of competence and value that no biochemist 
interested in the topics discussed in the volume 
should be without it. The book is well printed 
on good quality paper, is attractively bound 
and is free from printing errors. The editor 
and the authors are to be heartily congratu- 
lated upon the production of this volume, and 
the series constitutes a most notable contribu- 
tion to biochemical analysis. 

K. V. Girt. 


Sulphonamides—Second Conference. (Annals 
of the New York Academy of Sciences), 
Vol. 69, Art. 3, 1957. Pp. 377-564. Price 
$ 3.00. 

This is a monograph on the sulphonamides 
comprising of 17 articles by 32 authors (pre- 
dominantly American) including such authori- 
ties on the subject as G. Domagk, P. H. Long, 
D. Lehr, M. H. Lepper, M. Finland, M. Ham- 
burger and A. M. Rutenburg. The first article 
is by Gerhard Domagk who was awarded the 
Nobel Prize in Medicine in 1938 for his dis- 
covery of the chemotherapeutic value of pron- 
tosil. In this article after summarizing the 
use the sulphonamides have been put to during 
the last quarter century, he gives reasons for 
the recent renewed interest in these anti- 
bacterial agents. This is followed by 8 articles 
on the value of the currently used sulphon- 
amides in clinical practice, including an excel- 
lent one on the toxicity of these drugs by 
Lehr, wherein he restates his arguments for the 
use of sulphonamide mixtures. The rest of the 
publication (8 articles) deals with two new 
sulphonamides—Sulfachloropyridazine and Sulfa- 
methoxypyridazine. These articles comprise of 
reports on therapeutic trials of these drugs both 
in experimental animals and in clinical cases 
of bacterial infection. The chief advantage of 
one of them (sulfamethoxypyridazine) over the 
current sulphonamides seems to be its pro- 
longed action in the body by virtue of its slow 
elimination by the kidney (p. 450). This means 
that the drug could be given at longer inter- 
vals both in infections susceptible to sulphon- 
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amides (single daily dosage, p. 507), and in 
the prevention of steptococcal infections in 
rheumatic patients (once or twice a week, 
p. 491). There are some repetitions but this is 
inevitable in a publication of this type. 

This is a timely publication when the newer 
antibiotics are overshadowing the  sulphon- 
amides and obscuring their real value. The 
sulphonamides are cheap (a consideration of 
great importance in this country) and are now 
relatively non-toxic. Clinicians, pharmaco- 
logists, and biochemists interested in the sub- 
ject, will find it well worth their while to read 
this monograph. 


wy C. DEVADATTA, 


Rice in India. By R. L. M. Ghose, M. B. Ghatge 
and V. Subrahmanyan. (Indian Council 
of Agricultural Research, New Delhi.) 
Pp. x + 507. Price Rs. 21. 


The Indian Council of Agricultural Research 
has an ambitious programme of bringing out a 
series of monographs on the various crops of 
India, and the present volume, the first in the 
series, deals with rice, the most important food 
crop of the country. The publication is a cri- 
tical compendium of information on research 
work done in the country up to the end of 
1956. The book has three parts dealing res- 
pectively with Agriculture, Marketing and 
Technology, and*each of these parts has been 
handled by a most competent authority on the 
subject. 

Part I, covering nearly three-fourths of the 
volume, deals with Agriculture and has 21 
chapters, the first eight on general problems, 
the next nine on different aspects of research 
in the crop and the last four on the most im- 
portant aspects of extension work. This part 
also has 5 Appendices giving valuable infor- 
mation on climatic conditions, list and distri- 
bution of various rice pests and diseases, green 
manuring practices and crops used for green 
manuring and an up-to-date list of improved 
strains evolved by breeding. The chapters on 
genetics and cytology are only brief summaries 
of work done on these subjects in India, but 
they make a_ substantial contribution to our 
present knowledge of them. The large chapter 
on Agronomy, in its restricted meaning, sum- 
marises the information on results of extensive 
experiments on manures and fertilisers con- 
ducted in the different States of India. Some 
information is also provided on the special fea- 
tures of nitrogen and phosphate utilisation in 
water-logged soils. The limited information on 
crop sampling, plant correlations, field plot 
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techniques, etc., that has come out mostly from 
work at the Central Rice Research Institute is 
also included. Chapters 7 and 8 in the general 
section deal respectively with diseases and pests 
and so also Chapters 16 and 17 in the Section 


dealing with research. The contents of the 
chapters differ and there is no repetition of 
information as the chapter headings would 
appear to indicate. Perhaps the contents of 
Chapters 7 and 8 could have been summarised 
and included along with Chapters 16 and 17. 
The Section on extension has four useful 


‘chapters dealing respectively with seed multi- 


plication and distribution, production and dis- 
tribution of fertilisers, organisation of plant 
protection and Japanese method of rice culti- 
vation as adapted and practised in India. 

Part II deals with Marketing of Rice in India 
and has ten chapters giving information on 
various aspects including protection, share of 
production coming for marketing, wholesale 
and retail prices, classification, grading and 
standardisation, etc. It is said that only 50-60% 
of the price paid by the consumer goes to the 
producer, and mention is made of the steps 
that are being taken to increase the share of 
the producer. It may be said that in no other 
rice-growing country of Asia, except perhaps 
Japan, such detailed information on rice mar- 
keting has been collected as in India. 

Part III dealing with technology provides 
information on technology of rice processing, 
nutritive value of rice and rice diets and 
their nutritional improvement. Results of re- 
search done at the Central Food Technological 
Research Institute, Mysore, on preparation of 
nutritionally rich foods are included in this 
Part. 

This is the first time an authoritative publi- 
cation of scientific work done on an important 
agricultural crop has been made available to 
the public in India and elsewhere. The authors 
of the book have done a splendid job and re- 
search workers and students in India have now 
a valuable reference publication available to 
them. The book though it incorporates valu- 
able research on certain aspects, information 
on other aspects is sketchy and needs more 
work. Investigations that should prove par- 
ticularly valuable refer to the determination 
of linkage groups, the nutrition of the rice 
plant, the chemistry of water-logged soils and 
a better understanding of the soil-water-plant 
relationship. These studies are receiving 


greater attention in Japan and U.S.A. 

The Indian Council of Agricultural Research 
tan be congratulated on the excellent get-up 
of the publication with a number of charts and 
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illustrations and it differs in this respect from 
some of their earlier publications. The larger 
volume of work devoted to rice and the avail- 
ability of publications recording the results of 
such work has no doubt facilitated the prepa- 
ration of this publication, and we may confi- 
dently look forward to similar books on other 
important crops. The value of the book would 
have been enhanced by a suitable index which 
is not there now, and we hope this defect 
will be remedied in the revision of the present 
edition which we understand is in progress as 
the first printing has already been sold out. 
K. R. 


Discovery Reports—Sperm Whales of the 
Azores. Vol. 28. By Robert Clarke. (Cam- 
bridge University Press, London, N.W. 1), 
1956. Pp. 237-98. Price £ 27 6d. 


The report under review well illustrates the 
amount of data, the careful analysis and the 
cautious generalisations which lie behind each 
statement appearing in scientific text-books. 
For example, this entire report may be sum- 
marised in text-books as a short paragraph 
“The males live for 32 years end grow 
to a length of 59 ft. while females die 
after 22 years attaining a length of 
about 55ft. Whales mature when they are 
26-41 ft. long. Breeding is seasonal and young 
ones are born usually between July and August. 
The period of pregnancy extends to 16 months 
and the mothers nurse the young for 13 months. 
The female sexual cycle lasts about 3 years. The 
first teeth are cut when the young are about 
21 ft. long; subsequent teeth may erupt in the 
middle of a row. The number of teeth may 
vary, independent of age. Females are usually 
in group whereas some males are solitary. 
During migration the males arrive first.” But 
only when students read reports like the pre- 
sent, they will understand the wealth of ob- 
servations and measurements and dry statisti- 
cal analysis from which these facts are ex- 
tracted. Cc. P. G. 


The Mango. By S. R. Gangolly, Ranjit Singh, 
S. L.. Katyal and Daljit Singh. (Indian 
Council of Agricultural Research, New 
Delhi), 1957. Pp. xiii +530. Price Rs. 40. 


This illustrated monograph entitled The 
Mango constitutes a welcome addition to the 
relatively meagre literature available on this 
leading fruit of India. It presents the results 
of a descriptive study of the more important 
mango varieties of this country carried out 
under an I1.C.A.R. scheme initiated in 1948. 
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The monograph is divided into two parts. 
Part I deals with the mango varieties. After 
a short introduction to the romantic legends 
associated with the occurrence, use and nomen- 
clature of mangoes in India, the authors out- 
line briefly a taxonomic description of the 
mango and the limited cytogenetical ‘investiga- 
tion carried out in relation to it. This is fol- 
lowed by detailed descriptions and coloured 
illustrations of 210 leading mango varieties 
selected from different parts cf India. The 
authors have adopted the descriptive termino- 
logy and the methods of selection of specimens 
employed by Naik and Gangolly (1950) in their 
study of the South Indian mangoes. It is well 
known that in mango varieties the qualitative 
characters such as the shape of the fruit and 
leaves are relatively more constant than quan- 
titative characters such as their size and 
weight which may vary under changing envi- 
ronments. This fact, coupled with absence of 
any adequate pedigree records in regatd to 
most of the varieties, and the fanciful prac- 
tice of giving arbitrarily different names to the 
same variety (or vice versa) in different loca- 
lities, greatly complicates the problem df 
straightening out the present chaos that pre- 
vails in the matter of taxonomy and nomen- 
clature of the mango varieties of this country. 
The present monograph serves more to under- 
line this problem rather than solve it. The 
lack of a comparative key to the identification 
of the different varieties considered here im- 
pairs the practical utility of this monograph 
beyond confirming the identity of a known 
variety by comparison with the given descrip- 
tion, data and the coloured illustration. The 
coloured illustrations, however, are often un- 
natural in regard to hue, there being a pre- 
dominance of orange colour in almost aJl the 
mangoes illustrated. 

Part II of this Monograph outlines the tech- 
niques and problems of mango cultivation, giv- 
ing information of practical interest to grow- 
ers. In the first chapter, after a brief reference 
to the distribution and acreage under mango 
cultivation in the various parts of India, and 
the climate and soil conditions favouring it, 
the authors describe concisely some of the more 
modern methods of mango propagation, cul- 
ture and harvesting. They also briefly discuss 
here the irregular bearing of mango varieties, 
a problem of considerable commercial import - 
ance. Leading insect pests and diseases of 
mango and methods of their control where 
known are discussed in a separate chapter 
which, however, suffers from certain deficien- 
cies inherent in the condensed treatment of a 
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rather specialised and complex subject. Cer. 
tain diseases, for example, mango malforination 
and black-tip are not satisfactorily dealt with 
in regard to their symptoms and etiology and, 
in fact, some aspects of these need to be modi- 
fied in the light of more recent research. 
The Monograph on the whole is well pro- 
duced and will be of help as a reference book 
to mango connossieurs, growers and scientists. 
It may be hoped that this compilation would 
also stimulate the production of much-needed 
technical monographs on other commercial 
fruits of this country. S. N. D. G. 


Advances in Pest Control Research, Vol. I. By 
R. L. Metcalf, Citrus Experiment Station, 
University of California, Riverside Calif, 
U.S.A. (Interscience Publishers, New York 
and London), 1957. Pp. vii+514. Price 
$ 11.00. 


Research on pest control has increased so 
tremendously in recent years in all countries 
that it has been difficult to keep track of the 
subject. This book would, therefore, be wel- 
comed by one and all, whether he is a research 
student, a field worker or a teacher. As a work 
of reference, it gives the latest position of our 
knowledge on pesticides and contributors to 
the volume are every one of them specialists 
on the particular subject they have dealt with 
and this has undoubtedly increased the value 
of the book. 

With the advent of modern synthetic pesti- 
cides, health hazards in their use have been 
giving great anxiety to the public in most coun- 
tries and engaging even the attention of inter- 
national organisations. It is, therefore, only 
appropriate that the publication should com- 
mence with a treatise on the most important 
subject, “The control of health hazards asso- 
ciated with the use of pesticides”. There can 
be no better autlior to review this subject than 
J. M. Barnes, who made a general survey of 
health hazards with the use of pesticides in 
1952, on behalf of the W.H.O. 

Our present knowledge of the chemistry and 
mode of action of herbicides has been ably 
dealt with by A. S. Crafts. This author has 
admitted that there is need for knowing more 
of the biochemistry and physiology of herbi- 
cides. It is hoped that scientists working on 
them would pay more attention to these lacunz 
existing in our information. 

The use of organic phosphorus insecticides in 
insect control has been considerably increased 
in recent years in spite of their high mamma- 
lian toxicity. The fundamental aspects of che- 
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mistry and action of organic phosphorus insec- 
ticides discussed therefore by T. R. Fukuto are 
of very great value to those who use them and 
want to have a more precise knowledge of this 
subject. He has shown that high anti-cholines- 
terase activity is not an essential prerequisite 
in these compounds for high insecticidal acti- 
vity. In synthesising these compounds, it would 
be useful, therefore, if chemists try and pro- 
duce those which are more specific to insects 
and are less dangerous to mammals. 

J. G. Horsfall has treated the general sub- 
ject of mechanisms of fungitoxicity in such a 
way as to be understood by even laymen. Fur- 
thermore, the discussion is interspersed with 


-humorous remarks which makes the review very 


enlightening. 

Control of plant diseases caused by fungi 
living in soil has always been a difficult prob- 
lem. J. B. Kendrick, Jr., and G. A. Zentmyer 
have dealt this subject in all its aspects and 
summarized our present knowledge of chemi- 
cal control, physical control, biological control, 
development of disease resistance as well as the 
important plant quarantine subject of regulatory 
control of soil fungi. One cannot expect a bet- 
ter presentation of the matter than what has 
been attempted by the authors. 

The use of Repellents against insects and 
other Arthropods has gained in importance, 
particularly during the Second World War and 
afterwards, and much work has been done dur- 
ing the last few years. That this subject should 
also receive a place in this review is not sur- 
prising. The masterly review on the Repellents 
for Biting Arthropods by G. F. Shambaugh, 
R. F. Brown and J. J. Pratt, Jr., cannot but be 
commended. 

The use of systemic organo-phosphorus 
insecticides has progressed considerably dur- 
ing the last few years in spite of their high 
toxicity to mammals because it has been shown 
that with thorough precautionary measures, it 
is possible to avoid hazards of application. 
Dr. W. E. Ripper, one of the foremost authori- 
ties on systemic insecticides, has given an ex- 
cellent and critical review of the status of these 
insecticides in pest control practices. The 
methods of applyinig these insecticides, such as, 
Foliar sprays, bark application, soil treatment 
as well as trunk implantation and seed treat- 
ment and their relative importance have been 
exhaustively dealt with by him. The author 
has concluded his review with a brief account 
of selectivity of the systemic insecticides and 
the integration of biological and chemical 
methods of control. More work on this subject 
is necessary, and as the author himself states, 
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a much greater effort to find more selective 
systemic insecticides is warranted. 

The increased use of pesticides in recent 
years has brought in its wake problems relat- 
ing to their residues. M. S. Schechter and 
I. Hornstein’s review of “Chemical Analysis of 
Pesticide Residues”, and Dr. Yun-Pei Sun’s 
“Methods of Bioassay of Pesticide Residues”, 
are, therefore, of very great use to all dealing 
with pesticides. The table indicating range of 
tolerance of residues of insecticides included by 
the former authors would come in very handy 
for reference. 

To maintain a safety record, besides educat- 
ing the public in the proper use of pesticides 
in most advanced countries, Pesticides Acts 
have been enacted so as to regulate the im- 
port, manufacture or sale of pesticides. Sche- 
chter and Hornstein, in their introduction to 
the review on analysis of pesticide residues, 
have shown the importance of such Acts. The 
reviewer had an opportunity some years ago 
to draft a Pesticides Act for this country, but 
for some reason or the other, it does not seem 
to have been enacted. With more and more 
poisonous and new insecticides introduced in 
the market, particularly in a country like India, 
there is great need for early legislation to re- 
gulate the import, manufacture and sale of 
pesticides, as well as for setting tolerances for 
residues of pesticides on various crops. On 
account of the important problem of pest resi- 
dues in food, there is also need for legislation 
as regards their permitted levels. As stated by 
J. M. Barnes in his review on control of health 
hazards, this should be simultaneously accom- 
panied by an effective service for analyzing 
food for pesticide residues. 

In conclusion, the editor, Prof. R. L. Met- 
calf, as well as the Interscience Publishers, 
Inc., have to be congratulated for publishing 
this authoritative and most useful book. 

V. P. 
Books Received 


Carnegie Institution of Washington Year-Book, 
1956-57, No. 56. (Carnegie Institution of 
Washington, 1530 P St., Northwest Washing- 
ton 5, D.C.), 1958. Pp. xlili + 425. Price 
$ 1.50. 

Safety Techniques for Radioactive Tracers. By 
J.. C. Boursnell. (Cambridge University 
Press, London N.W..1), 1958. Pp. xi-+ 63. 
Price 7sh. 6d. 

The Sources of Invention. By J. Jewkes, 
D. Sawers and R. Stillerman. (Macmillan & 
Co., St, Martin Street, London W.C. 2), 1958. 
Pp. xv + 428. Price 31 sh. 6d. 
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SCIENCE NOTES AND NEWS 


Synthetic Diamonds 


In a preliminary statement (a letter to 
Nature, 1958, 181, 758), Prof. Lonsdale and 
Dr. Grenville-Wells report that 10 representa- 
tive specimens selected by them have been 
studied to date. In every case these labora- 
tory-made diamonds showed one outstanding 
diffraction feature, namely, the presence of a 
comparatively strong (200) reflexion, which is 
never shown by any natural diamond, whether 
of terrestrial or meteorite origin. Other ‘for- 
bidden’ reflexions were also present. 

Prof. Lonsdale and her co-worker say that 
the apparent explanation is that each diamond 
consists of a matrix of a normal diamond with 
the carbon atoms in their usual positions and 
spacings, but that within this matrix there are 
islands of a different structure with a lattice 
constant or spacing close to that of diamond 
but different from it. 

Spectroscopic analysis of the diamonds car- 
ried out by Johnson Matthey’s research labora- 
tories has demonstrated the presence of some 
0-2% of nickel. The presence of the nickel 
‘points to a probable explanation of the subsi- 
diary structure’ for, nickel does not normally 
appear as an impurity in natural diamonds. 
The closeness of its lattice constant to that of 
diamond indicates that it might be a possible 
inducer of crystallization of carbon in the dia- 
mond form. It is suggested that the process 
of cooling from high temperatures and simul- 
taneously expanding it from high pressures, 
could well leave islands of face-centred cubic 
nickel of Ni,C or some other nickel compound 
in a state of strain. 


New O6¢cstrogenic Hormone Isolated from 


Clover 


A New Oestrogen—a type of hormone regu- 
lating specific growth activities—has been iso- 
lated from Ladino clover and its structure has 
been determined .by scientists of the US. 
Department of Agriculture. This potentially 
valuable cestrogen—named coumeestrol—is also 
present in lucerne and strawberry clover. 

Research workers at the USDA’s Western 
Utilisation Research and Development Divi- 
sion, Albany, California, report that coumees- 
trol is different in chemical structure from 
other known animal and plant cestrogens. 
Although cestrogenic compounds are known to 


be active in about 40 plants, only a handful 
of these hormones have been isolated. 

Coumeestrol, a crystalline substance, about 30 
times more active than genistein, is one of the 
most potent cestrogens in forage crops. It is 
less powerful in its effects on animals than 
stilboestrol. 

Oestrogenic activity interfered dramatically 
with normal fertility among sheeps in Western 
Australia during the 1940’s. Cause of this 
decline in fertility was at first not understood, 
but was later traced to excess intake of clover 
cestrogen. This was due to war-time shortages 
of fertilisers and bulk feeds, and scanty rain- 
fall, causing a greater than normal consump- 
tion of clover for a long period of the time 
in that country. 

Plant cestrogens are just beginning to be 
studied systematically. Recent work at Indiana, 
U.S. Agricultural Experiment Station, has shown 
wide variations in cestrogen concentrations in 
lucerne during the growing season. Work also 
showed lucerne leaves have more cestrogen 
than the flowers and flowers more than the 
stem. Lucerne silage made with blackstrap 
molasses contains more cestrogen than lucerne 
in pasture or lucerne ensiled without the 
molasses. 


A Third Atomic Reactor for India 


India’s third atomic reactor is expected to go 
into operation during 1958-59. Known as 
“Zerlina” it will assist scientists and engineers 
doing research werk on new designs for atomic 
reactors. 

The first Indian reactor, “Apsara”, started 
functioning in 1956. It is being used for re- 
search in neutron physics and production of 
isotopes. A second reactor, which will prob- 
ably be in operation by the end of this year, 
is being set up in co-operation with the Cana- 
dian Government under the Colombo Plan. It 
will enable experiments to be made on the con- 
version of thorium into fissile uranium— 
UNESCO. 


Antidote to Strontium 


The discovery of a new chemical substance 
which it is claimed, checks and eliminates the 
effects of strontium in the human body has 
been announced at a Meeting of the American 
Chemical Séciety in San Francisco. 
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According to Dr. Arthur Lindenbaum, of the 
Argonne National Laboratory in Illinois, it is 
a tasteless yellow dye called rhodizonate. It 
might lead to the development of a series of 
chemical compounds which would cleanse 
human and animal bodies of other radioactive 
substances. Rhodizonate is said to act by 
attaching itself to strontium atoms in the 
body, and forming an insoluble compound, 
which is eliminated from the system as waste 
matter. 


A Camera that Locates Radioactivity 


_ A camera, able to locate any source of radio- 
active contamination in areas that are too 
“hot” for radiation-detection instruments, has 
been developed in the United States. This pin- 
hole camera, which is about the shape and 
size of an ordinary box camera, is made of 
lead and uranium, and weights 29lb. It has 
a uranium lens barrel and a 0-0135” pinhole 
and makes both conventional and X-ray pic- 
tures. 

Aimed toward the contaminated area, the 
camera simultaneously takes a picture on con- 
ventional film and records radiation on X-ray 
film. When the X-ray film is superimposed on 
the conventional film, the source of radiation 
is quickly pin-pointed. 

The photographic record is made in minutes 
—a task requiring days of painstaking work, 
with even the most effective radiation detection 
instruments. The camera, now in use at the 
Knolls Atomic Power Laboratory, Schenectady, 
New York, was designed by an engineer, at 
the General Electric Company. 


Rocket Lifts One-and-a-half Ton ‘Laboratory’ 

Nearly Three Hundred Miles 

On February 21, a single-stage geophysical 
rocket was launched under the I.G.Y. pro- 
gramme from the middle latitudes of the Euro- 
pean part of the U.S.S.R. The rocket reached 
a record height of 473 kilometres. It was equip- 
ped with geophysical instruments for complex 
investigation of the upper layers of the atmo- 
sphere. The total weight of the geophysical 
scientific instruments, radio-telemetering 
devices, power sources and auxiliary systems, 
together with the instrument container which 
went up with the rocket, was 1,520kg. (about 
3,345 lb., or nearly 1% tons). 

The following geophysical instruments were 
installed in the rocket: 

(1) An ultra-short wave dispersion radio 
interferometer for measuring free electron con- 
centration in the ionosphere; (2) An instru- 


ment to measure the ionic composition of the 
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atmosphere; (3) Instruments for measuring 
the concentration of positive ions in the atmo- 
sphere; (4) Ionisation and magnetic gauges 
for measuring atmospheric pressure; (5) An 
instrument for measuring electronic tempera- 
ture; (6) Instruments for recording collisions 
with micrometeoric particles; (7) A _ solar 
spectrograph for recording the .ultra-violet re- 
gion of the spectrum. 

The use of rockets which take up instru- 
ments into the ionosphere allows for new re- 
search methods which are inaccessible to re- 
search workers, based on earth. Studies between 
200 and 250 kilometres have materially altered 
our conceptions of the structure of the iono- 
sphere at these heights. 


New Economic Process for Separation of 
Uranium, Thorium and Rare Earths 


Uranium, thorium and rare earths in high 
yields and high purity are claimed to be ob- 
tained using a process developed at Ames 
Laboratory, Iowa State College, U.S. Accord- 
ing to a report given to the 133rd ACS National 
Meeting held recently, almost all thorium pre- 
sent in monazite ores, together with about 98% 
of the cerium and about 90% of uranium is 
separated. Thorium is stated to have no 
uranium in it; the uranium is free of cationic 
impurities; and cerium is separated from the 
other rare earths. 

An outline of the process is as follows: The 
monazite ore is concentrated and crushed to 
particles finer than 65 mesh. This crushed ore 
is then digested in 93% sulphuric acid at 
210°C. for 4hrs. It is then diluted with water, 
part decanted and the sludge and undigested 
sand filtered off. The digested material is 
diluted still further, adjusted to pH 1:5 and 
rare earths and thorium are precipitated with 
sodium oxalate. The uranium remains in solu- 
tion and is recovered using a strongly basic 
anion exchange resin. The oxalate cake is 
taken up in hot caustic, freeing the oxalate for 
recycle and converting rare earths and thorium 
to their hydroxides. As 95% of the oxalate 
is recycled, the process should prove an econo- 
mic one. 

The hydroxides are calcined to remove 
residual oxalate and to oxidise cerium to the 
+ 4 state, and then dissolved in nitric acid from 
which cerium and thorium are extracted with 
tributyl phosphate. The cerium is then reduced 
with sodium nitrite, and cerous cerium goes 
into the stripping solution. Thorium is remov- 
ed from the tributyl phosphate by a water 
strip and the thorium precipitated with oxalic 
acid. 
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Symposium on Vegetable Oils and Their 

Products 

A Symposium on Vegetable Oils and Their 
Products will be held under the auspices of 
the National Institute of Sciences of India in 
October 1958, in New Delhi. The scope of the 
Symposium will be as follows: (1) {a) Im- 
portance of vegetable oils in Indian economy, 
(b) General survey on the occurrence, produc- 
tion, distribution and consumption of vegetable 
oils. (2) Applications of edible as well as non- 
edible oils. (3) Scope for newer and better 
utilization of non-edible oils and their pro- 
ducts. (4) Improvement in _ production 
methods: milling, solvent extraction, refining, 
bleaching, hydrogenation, etc. (5) Physiology 
and biochemistry: Fat in nutrition, absorp- 
tion, metabolism. (6) Chemistry of fats and 
oils, (7) Testing and analysis of oils and oil 
products. (8) Equipments, and mechanical 
devices. 

Those desirous of participating in the Sym- 
posium may send their papers along with 
abstracts of about 200 words to the Convener, 
Dr. U. P. Basu, Bengal Immunity Research 
Institute, 39, Lower Circular Road, Calcutta-16, 
so as to reach him by July 3l1st 1958. 


Astronomers’ Congress 

The Tenth Congress of the International 
Astronomical Union will be held in Moscow 
this August. One symposium will discuss the 
rotation of the earth and the atomic standards 
of time; another the results of research work 
on the connection between luminosity and sur- 
face temperature in stars. 


Second Geneva Conference on Peaceful Uses of 

Atomic Energy 

The Second International Conference on the 
Peaceful Uses of Atomic Energy is to be held in 
Geneva during September 1-13, 1958, under the 
auspices of the United Nations. The President 
of the Conference is to be Prof. F. Perrin, of 
the Commissariat a l’Energie Atomique de 


.France, and the Secretary-General, Dr. S. 


Eklund, of Sweden. Two atomic energy exhi- 
bitions will be held in Geneva during the Con- 
ference. The first will be a scientific exhibi- 
tion under the auspices of the United Nations, 


at the Palais des Nations. The other exhibi- 
tion, which will be commercial, is the Inter- 
national Exhibition on the Peaceful Uses of 
Atomic Energy, at the Palais des Expositions. 


Conference on High Energy Nuclear Physics 


More than 200 scientists from twenty-six 
nations have been invited to participate in the 
1958 Annual International Conference on High 
Energy Physics, organized by the European 
Organization for Nuclear Research (CERN), in 
Geneva during June 30-July 5. Participation 
at the 1958 Conference is by invitation only. 
During ten plenary sessions in the auditorium 
of the Physics Institute of the University of 
Geneva, papers will be presented on nucleon 
structure ; the nucleon and its interactions with 
pions, photons, nucleons and anti-nucleons; 
fundamental theoretical ideas; strange particle 
production and interaction; invaraince princi- 
ples and selection rules, and weak interactions, 
The Conference Proceedings, including original 
Papers presented, will be published by CERN. 


Lady Tata Memorial Trust Scholarships and 
Grants for the Year 1958-59 


The Trustees of the Lady Tata Memorial 
Trust announce on the death anniversary 
of Lady Meherbai Dorabji Tata, 18th June 1958, 
the awards of scholarships and grants for the 
year 1958-59. 

International ‘awards of varying amounts 
(totalling £5,080) for research in diseases of 
the blood with special reference to Leuczemias 
are made to Doctors M. Seligmann (France), 
M. Simonsen (Denmark), A. J. Therkelsen 
(Denmark), B. G. Thorell (Sweden), M. Bessis 
(France), G. Klein (Sweden), Mr. A. Pillai 
(Switzerland), Dr. J. Ponten (Sweden). 

Indian Scholarships of Rs. 250 per month each 
for one year for scientific investigations having 
a bearing on the alleviation of human suffer- 
ing from disease are awarded to: Dr. (Miss) 
Habib Bano (Lucknow), Dr. (Miss) Satwant 
Kaur Sokhi (Madras), Miss M. H. Gandhi 
(Bombay), Mr. P. Suryanarayana Murthy 
(Bangalore), Dr. Inder Perkash (Lucknow), 
Miss S. Saroja (Bombay) and Mr. N. L. Tikot- 
kar (Bombay). 
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Bengal Chemical and Pharmaceutical Works, Ld. 
The Largest Chemical Works in India 


Manufacturers of Pharmaceu’: :al Drugs, Indigenous Medicines, Perfumery, Toilet 
and Medicinal Soaps, Surgical Dressings, Sera and Vaccines, 
Disinfectants, Tar Products, Road Dressing Materials, etc. 


Ether, Mineral Acids, Ammonia, Alum, Ferro-Alum, Aluminium 
Sulphate, Sulphate of Magnesium, Ferri Sulph., Caffeine and various 
other Pharmaceutical and Research Chemicals. 


Surgical sterilizers, Distilled Water Stills, Operation Tables, 
Instrument Cabinets and other Hospital Accessories. 


Chemical Balance, Scientific Apparatus for Laboratories and 
Schools and Colleges, Gas and Water Cocks for Laboratory use, 
Gas Plants, Laboratory Furniture and Fittings. 


Fire Extinguishers, Printing Inks. 


Office: 6, GANESH CHUNDER AVENUE, CALCUTTA-13 
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PLUG KEYS 
& 
COMMUTATORS 


OF 
SUPERIOR DESIGN 


Manufactured by: 


THE STANDARD 
SCIENTIFIC INSTRUMENTS Co. 
115, BRODIES ROAD, MADRAS 28 


MADE IN INDIA 
HIGH VACUUM 


a | ROTARY PUMP 


SINGLE STAGE & TWO STAGE 


Suitable for laboratory use end similar perform- 
ance to those made in Germany, England and 
S.A. 


All Indian materials and construction 


BASIC & SYNTHETIC CHEMICALS, 
PRIVATE LTD. 
P.O. Jadavpur College, CALCUTTA 32 
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|| We offer our services for G.R. quality acids 


with guaranteed test report as follows :— 
Acid Sulphuric, A.R. S.G. 1°84 


Resistant Glass 
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0-0003% 
0- 00037 
0-00007°, 
0-0001% 


Non-Volatile matter 
Nitrate 
Chloride 


Heavy Metal (as Pb) 0-0002% 
Ammonium Hydroxide, A.R. S.G. 91-2 


. Resistant Glass 
0 -002% 
0-0008% 
0-0001% 
Passes Test 
Sulphate 0-0003% 
Carbonate 0°003% 
Iron . O- 00001% 
Tarry matter Passes Test 
Arsenic 0-000005% 
Heavy Metal (as 0 "000027 


LUCKY ACID & CHEMICAL WORKS 
32/2, Muraripukur Road, CALCUTTA-4 
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INSTRUMENTS 
by Perkin-Elmer 


MODEL 2) 

DOUBLE BEAM 
RECORDING INFRARED 
SPECTROPHOTOMETER 


MODEL 13-U UNIVERSAL 
SPECTROPHOTOMETER 
A highly flexible instrument 


coveri wee ultraviolet, 
visible and i rared regions. 


MODEL 137 INFRACORD 
DOUBLE BEAM 
SPECTROPHOTOMETER 
A new instrument for 
routine infrared analysis. 


MODEL 38-A 
ELECTROPHORESIS 
APPARATUS 

For analysis and separation 
of complex solutions. 


MODEL 146 FLAME 
PHOTOMETER 


SPECTRACORD 

MODEL 4000 RECORDING 
SPECTROPHOTOMETER 
for ultraviolet, visual, near 
infrared regions. Features 
double monochromator. 


MODEL 154-8 VAPOR 

FRACTOMETER 

A new, low cost gas 

chromatography apparatus 
of gases 


for 
upto 


Perkin-Elmer is proud to present 

a complete line of analytical instruments 

for the spectroscopic or chemical laboratory. 
Each embodies the most recent technical 
advances in its particular field—each is 
constructed with Perkin-Elmer’s 
characteristically high standard of quality 
and workmanship, and each is backed with a 
complete set of accessories to make it useful 
for the widest possible range of problems. 


The variety of instruments now available 
from Perkin-Elmer permits the equipping 
of a laboratory for practically all types 
of analyses with instruments of a single 
manufacturer. This can result in 
considerable savings in servicing, and 

in inventories of accessories. 


Sold and serviced in India exclusively by 


BLUE STAR 


‘BLUE STAR ENGINEERING CO. (Bombay) PRIVATE LTD. 
BOMBAY « CALCUTTA + DELHI « MADRAS 


Main Office: Kasturi Buildings, Jomshedji Toto Rood, Bombay | 


PSBS-724 


CURR. JUNE 1958 


acids 
ANALYTICAL o 
Wr | 
= | 
| 
So 4 
KS 

LO | 
TE: 
_ 


CALCUTTA 


Manufacture— 


LABORATORY OVENS with thermostatic 
control of all sizes for various tenfpera- 
ture ranges, with and without fan circu- 


lation. 
THERMOSTATIC BATHS 
NULL POINT DETECTOR 
LABORATORY OSCILLATOR 
LABORATORY CIRCULATION PUMPS 
SERUM INSPISSATORS 
INCUBATORS 
PILOT PLANTS FOR INDUSTRY 


Please send enquiries to the Sole Selling Agents 


KINLAB (PRIVATE) LTD. 
5, Marquis Street 


AND 
ACCESSORIES 


FOR 
QUANTITATIVE ANALYSIS & RESEARCH WORK 


Light sources like Arc Lamps with uni- 
versal movements, precision slits, mount- 
ings for spectrographs, cameras, micro- 
photometers, etc., etc. 


Entirely Our Manufacture 


For full parficulars, please write to: 
THE GENERAL 
ENGINEERING AND SCIENTIFIC CO. 


WALTAIR, VISAKHAPATNAM-3 
(S. INDIA) 
Grams: ELECTRONIC 
Technical Adviser 
Dr. |. RAMAKRISHNA RAO 
M.A., Ph.D. (Cal.), O.Sc, (Lord.) 


BALANCES 


RESEARCH & ROUTINE WORK 


Catalogues sent on request 
Manufactured by: 


SCIENTIFIC INDUSTRIES (India) 


34, Banerji Bagan Lane, SALKIA (Howrah) 
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TEMPO LABORATORY EQUIPMENT 


HOT AIR OVEN 


TEMPO INDUSTRIAL CORPORATION 
(PRIVATE) LTD. 


Sonari Road, Paranjpe ‘B’ Scheme, BOMBAY-24 


For 
ZOOLOGICAL SPECIMENS 
AND 
BIOLOGICAL REQUIREMENTS 

OF THE 
LABORATORIES 
AND 
INSTITUTIONS 


Consult: 


Bombay Biological House 
Dealers in Zoological Specimens 
119, Hindu Colony, Dadar, Bombay 14 


Established 1941 
Phone : 61813 Gram: PHERETIMA 


—RELIABLE HOUSE FOR-— 


LABORATORY GLASSWARES 
(Plain and Graduated) 


THERMOMETERS & HYDROMEITERS 
(Various ranges) 


LABORATORY PORCELAINWARES & 
SILICAWARES 


NICKEL AND PLATINUMWARES 


WHATMAN FILTER PAPERS 


‘MICROSCOPES & ACCESSORIES 


* BALANCES, TINTOMETERS, AEROGEN 
GAS PLANTS AND OTHER INSTRU- 
MENTS REQUIRED BY CHEMICAL 
LABORATORIES 


Contact: 


UNIQUE TRADING CORPN. 
221, Sheriff Devji Street 
SOMBAY 3 


Gram: “UNILAB’ Phone : 


BOROSIL 


LABORATORY GLASSWARE 


such as 


FLASKS, BEAKERS, CONDENSERS, 

MEASURING FLASKS, MEASURING 

CYLINDERS, PIPETTES & ANY 

SPECIAL AFrARATUS MADE TO 
DESIGN 


and 


PENICILLIN VIALS, VACCINE BULBS— 
WHITE & AMBER 


ALL OTHER APPARATUS & EQUIPMENT 
MANUFACTURED TO CLIENT'S DESIGN 


INDUSTRIAL & ENGINEERING 


APPARATUS CO. (PRIVATE) LTD. 
CHOTANI ESTATES, PROCTOR ROAD 


CURR. SCl., JUNE 1968 
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GRANT ROAD, BOMBAY 7 


REAGENT BOTTLES 


Sole Distributors 


| GHARPURE & CO. 


EXTENSION CALCUTTA 


P36. RDYAL EXCHANGE PLACE 


MEENAMO 


MOST RELIABLE INDIGENOUS SUBSTITUTES OF 
GUARANTEED ANALYTICAL REAGENTS 
MAY BE FOUND IN 


‘(OSTER 
ANALYTICAL REAGENTS 


* ACID HYDROCHLORIC 
* AMMONIUM HYDROXIDE 
* ACID NITRIC 


* ACID SULPHURIC 
* LABORATORY CHEMICALS 


Oster Chemical & Pharmaceutical 
Works (Private) Ltd. 


Regd. Office: 
78 6B, Manicktaia Street, CALCUTTA-6 
Works: 
225, Begmeri Road, CALCUTTA-11 
TELEPHONE: 36-2052 


CURR. 6Cl,. JUNE 1956 


A Really Dependable Balance for Degree 
Classes and Research Laboratories 


Sensitivenéss  1/10th mg. 
Capacity .. -. 200 gm. 
Fitted on §” thick glass base Price: Rs. 325/- 
Catalogue on Request 
Manufactured by : 


|, Keroy (Private) Ltd, 


BANARAS CANTT. $3 CALCUTTA 10 
"Calcutta Telephone No. is 24-3840" 


232 8B, UPPER CIRCULAR ROAD 


CALCUTTA-4 
GRAM, ASCINCORP 


Kenroy 
| Short Beam 
Analytical 
by | No. K1 
| 
Associated Scientific Corporation 
ee Manufacturers and Dealers in 
SCIENTIFIC GLASS APPARATUS AND 
EQUIPMENTS | 


fet tafud, accwale 


Manufactured by 


LONDON, ENGLAND 


Accredited Agents 


(SCIENTIFIC DEPARTMENT) 


A GALLENKAMP & CO. LTD. 


Gallenhamp New Development 


of 


Simple to operate and 
specially designed for 
multiple routine deter- 
minations of chlorides in 
biological and other 
fluids. 


Semi-micro scale—ov/y 
0-2 mil., sample required, 
1 per cent. accuracy. 


Results direct in mE/!. 


Uses only two standard 
solutions—no indicator. 


Trouble-free magnetic 
Stirring. 


Built-in galvanometer — 
compieie freedom from 
sticking on slow ap- 
proach to end point. 


Mains operated— 
nothing to wear out. 


_D MARTIN & HARRIS (PRIVATE) LTD. 


SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 


CURR. JUNE 


J 
= 
cal 
i} 
7 | 
| 
| 
ies : | 
305) Potentiometri 
lometric | 
Microtitration 
* i} 
| 
| 
| 
D | 


Look at this All new... 


“HEWLETT PACKARD 120” A OSCILLOSCOPE =. 


Advantages 


* Saves time on your production 
line. 


* Avoid computation, read sweep 
time directly. 

* Automatic triggering for easy 
operation. 

* Quicker observations with sharp 
focus, uniform trace. 

* Measure complex voliages accu- 
rately with calibrated amplifiers. 


Features 
* Five inch, non-astigmatic CRT. 


* Linear Integrator for accurate 
sweeps. 


* X5 sweep expansion. 
* Bezel securely mounts camera. 


* Built-in + 2% amplitude calibra- 
tor. 


* Light weight, only 32 pounds. 


F Remember -hp- engineers are continually working to produce new 
. equipment that anticipates your future needs, yet functions smoothly with your 
existing —hp— instruments. Today —hp— makes over 300 instruments; you can 
[ choose from the world’s largest and most complete line just the equipment you 
' need In making this choice, you are assured of —hp— quality; today the 
standard of the world in electronic test instruments. 
| For further particulars please write to: 
Sole Distributors 
THE SCIENTIFIC INSTRUMENT COMPANY LTD. 


ALLAHABAD BOMBAY CALCUTTA MADRAS NEW DELHI 


CURR. SCI., JUNE 1958 
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